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fafBAMf £ft«, a«<0«^«©-5-ft-rfttCWDM^^#S:S8^e>ft 
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Sv^cStSH-JCfc* J: e> Kt^###IB#a©ffl:& d £ 

[ft 2 7] » 1 ««^«tCWDM^^#S:^-r«S« 1 ftfg# £ 
- #5 V MC - &C & £ J: ? tC, mm 1 #*&«#«©&;& £ ifM 3 * 

i& tan 2 ft it is#a© ffi ± & mm a * s h , 

mm s tit&ffiftteam & ^ * s ft^# & ifi&s-r * ytpsmmn t. # e> & * 

tufHft if 1 1 9 ©v^ftfl* 1 «JCfa«©«-^ft 
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ffife<D r t \z m n <b *u mm^m w sc s v ^ x m mm. m^m iz m ^ v a 
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ic, lc £ 3 tfrgH#ift;R : £«<Z> % /\° C - tfS V ^ \z » & tc & £ J: e> 
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U fC , SStifi j& fC £ tf Z> m fE#W D M 0) ? - #2 ^ IC « & 1*3 

[|§0J!<Z)##ffl&t&BJ!] 
[0 0 0 1 ] 

few* (DytAv-zm-iz-rz>z.£tfx*gz> m&ytmmmm & £ & n 

o 

#J#Jt (Wavelength-division Multiplexing, Jg^T> r WDMj fclSSa'f S. ) 
[0 0 0 2] 
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{cowt, rftWcisy h 7 7 >f A'±t (D 3 t^^tw DMfeSj WJL ??— « 
rf>\ 1 9 9 9 JC#&£*lTVN£ 0 
[0 0 0 3] 

H2 3W:, Z©$g#&##lC0fc, ft*© 3 iS5f«WDM^e/^f A©« 

B2 3lCfcV^, 1 6 -if ^*>T^-- F (laser diode , ^T. r LD 

J fcB&IH"*"*. ) 15 0-l~15 0-n{t S + -band 1 

6©#b-if3 l fcli, T W#MWr&^ (arrayed waveguide gr 
ating , J^T> r AWG J 'UMBO'S- ) 1 5 1 -HC AM 2 *lS . AWG 1 5 1 

hmi-t&o ) 1 5 mz 1 5 

TWDMKM^^^ot, ^ U V 2*&lKiyb-7 7 4 rti$m$& (thulium-doped 
fiber amplifier , J^T> fTDFAj tmttZ> 0 ) 15 3 {CAtrfc* tl£o T 
DFA153B, 1450 n m#«&#*g*S#±JB7G*SSitm7 7-f 
T*3d3£#>, S + - band ©WDM^^fcte^&JfllB-rSifcjtfTfSS. 

*(JKT, rWDMij^vj i:l»IH-rS. ) 1 5 6 lCAf*£ tlS. 
[0 0 0 4] 

•eit, C-band fflWDM^^M^ll TDFA 1 5 3 H 5 5 0 nm 
W#&*tl*g't &:n;i/ If tfASSflnjfc 7 T>f (erbium-doped fiber amplifi 
er , J^T, TE D F Aj fcB&ga-TS. ) 1 5 4 lC-ft>LT, L D 1 5 0-17 ~ 1 
5 0-32 , AWG 15 1-2, MZ 1 5 2-2fcJ:t>*E D F A 1 54 ^5>J&5±jzB^ 
ra«0*fi!clCj: y^fiKStiTWDM^^^ 15 6 ICAWSft*- 
[0 0 0 5] 

££iC, L-band©WDM^3fcf#(t TDFA 1 5 35 1 5 8 0 nm 
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E D F Aj ^BSSH-TSo ) 1 5 5 JCftAT, LD 1 5 0 -33 ~1 5 0-48 , AW 
G 1 5 1 -3, MZ 1 5 2-3£J:£>*G S — EDFA15 5 & S_tM il |wf^£<D^ 
rtlCiyft^Sn-CWDM*^ 15 6 lZAM2ftZ> a 
[0 0 0 6] 

WDM*^7l 5 6it S + -band , C - b a n d £ «fc t>* L - b a n d <0 

h77>f/1 (dispersion shifted fiber, J^T, I'D S Fj £: H&fBt"£ 0 ) 1 5 

Z.G>£5*iyb&j£i/X9-J*t3L. S + -ban d (1 4 5 0-1 4 9 0 nm) , 
v C-band (1530~1570nm) ^itfL-b a nd (1570 — 16 

lOnm) ©#tM€iCf ^^^S^oWDM^ff *iS[Sf 

[0 0 0 7] 

;i/|CSNR (signal to noise ratio ) tf)^Mt £ £it£ = 
[0 0 0 8] 

r ©w DM^)tf -toitMlSSf t * e> ti * ft a v - G>m& 

Dli, WDM^3tM#7b^V>^rJ#O^^M?«^l 5 TH z WtcfeU, * 
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vmztiZo lif, *i , Pi , r i it. -eti^tii #g<z>^ *;i/©afc:S, 

ffi8t&a fc'ttlWl, Le = (1-exp (-a) ) /a T*&3 0 fit, Aef 

f \t. %&m&<Dmnn rmmm. zm-t* 

[0 0 0 9] 
[»2] 

TI 1 . 5x1 O 13 

&3M£te, HfyxUKfWtt) 2 7 6S^VAb 2 7 8 HlC&UBStlTVAS. 
[0010] 

# £ ft 7 T -f AT— JgggH St^iT -5 £ > =f- * * ;n (D% V - tfSiRSflf ©f 1 
[0 0 1 1 ] 

1 5 5 0 nm^iSOlft^JactCfeV^T, ^ Vi/fcSL©^ 
f£M;»<fSH«> 1 3 0 nmJ£t±<Z)Jt£v^^«Jca«ii: *«tfi|C3 tlS. b 

M#5£««#tt, BT 2 3C^fiili/^rAT 1 0 0 k m 5 £ -£<Z)i£ 
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jftXTftt, Mm? ~?>mmz J: 'Jg$fiifflTOit^SS + -band<Z)ft 
[0012] 

f^T?, C- b a n d £ J= OP L - band £ H^tC-gSI'rS 2 HfifiWDM 

017li, #^I^e^©«#lCfeW5»#9V>«fcaK:J:*5pJ»«^S:»fS-r 
5 $1 © # £ a* f 0 T*& S . 
[0 0 13] 

EI 1 7 fC^VNT, 3 2f0#LD 1 2 0-1— 1 2 0-32 tt, C-band 

1 fr^-V>*;i/3 2 JC^flS-rstftS© !f3feS: <S. Dllgb 
fe^-Y*^/ 1 fr£^-Y>*;i/3 2<Z)#U--y f ) l fcti, AWG 1 2 1 -UCA#J£*U 
jftfi^IS*lTWDM*iS3fclC«!5. r^WDM^^tt, EDFA1 2 2CA 
tt£*l, *fffi3*l*c WSnfcWDM^sSfttt, ^17- ( 
attenuator,. J^T, r ATTj ^B&Saf^o ) 1 2 3 tC A*f£ *l£ 0 S^bt^f 
£©3fcr«T7-lCK£S;ftfcWDM#5£fttiu WDM^J^ 12 6 tC A*f $ tl-5>c 
[0 0 14] 

fit, L-bandOWDMMlt EDFA1 2 2£GS — EDFA1 
2 4JCf^iLT, LD 1 2 0 -33 -1 2 0 -64 , AWG 12 1-2, GS-EDFA 
1 2 4 iS itFAT T 1 2 5 j^&fc&_Li*i:H#©fli/SlC «fc >J4l«S*lTWDM* 
^712 6 iCAlif^tl^o 

WDM*^7 12 6tt, C-b andfeitfL-b an dffl#WDMM5: 
iMlbt 2 8fcg*&«WDM7j5£3fc IT*-^- K77>f^ (single mode 
fiber, J^T, r SMFj fcfcffl"**. ) 1 2 7 &Ci£ffi3 ftS. 
[0 0 15] 

flT, 2t^|(WDM^)tH SMF12 75:8 0km^bfctlC, 
-T-tf 1 2 8&CAt*£*l3o 
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ilt% ATT 1 2 3, 1 2 5 ©ig.j*S§*H:, C - b a n d iCfcttS^-r * 
;i/©^7N 0t 7-il L- b and (C 33 tt£#^-V *^©^^^7 - £. £WDM;*J ^ 1 

[0 0 16] 

3(Z)<fce>^M^^t«, C - b a n d £J:t>*L - band fC? 1 ^* 

;v&jfowDM^ £ &m u s-aks^r £ (c#±^^^»^ 77^ Aft 

ipg#§£;ATT 1 2 3, 1 2 5 £-£3fc/t &Wflf LfcffelC, #WDM#5£ft>ft-^ 
1 1 2 iSf iWDMM^iat S M F 1 2 7fC3tffiiTS 0 fit 
, SMF127&80 kmgll^ailMWDM^?:^^^^ h )V 

t-t^j-vi 2 8i?M^-rs= 

[0 0 17] 

Ell 8tt, ifij&YJCfcttS 2M^igcWDM^^3 , 6©^^^ h;i/£^0-e& 

0 1 9 te, SMF & 8 0 kmfiJXIfeJCfe^S 2 tft^«WDM^3fcCD^^^ 

02 0 fct, #^f6j^©«-^{Cj3^^^V>^J#$:^-r0T^^„ 
[0 0 18] 

01 8fcJ;t>*01 Q(DMmt, dBmfgf^LW7-T'fe»J, 

B 1 8 fcgfl -9 fc^JtH^Si:, 0187?tt, C-bandtL-bandi: 
(DytrtV-it, fe&m — T*$>£<mzttL > 8 0kmfiM©Hl 9Tftt, C-b 
a n d (Dft/iV-omtfL - b a n d tf)^ 0 >7 - £ < &oT ~ 

[0019] 

02 Ott, itO^Sriy^ttlcrsfeftlcHl 8fc<fctf01 9 .fcUffrSLfc 
0"e&-2> o 02O&C&VNT, C-bandfflWDMW(D*HOkm 
fci£L£^(Z)3 , £A'7- , r&£o Ate, L-bandOWDMH»^80k 
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n dOWDM»Jll:8 0 kmfiaLfcfKOJt/^-tftS. 
[0 0 2 0] 

3tf>®2 0 ^6, Mband^tSil, C-b a nd©^9-^S< 

*9"7>ffcSLJCJ: iJC-ban d (D^t^V-t^L - b a n d IZ&ft-? Z> ZL H 

JgH±te, C-bandfeilFL-baiid & H3— #ftKHSxil"*'5$&-£T?*<5 # 
, C - b a n d £J:l>*L- b and tt\*K.m%ftK&m't&Ml3\%&i£<D&& 
(C -D V % T %> lU ^ J C i!f 5t b o 
[0 0 2 1] 

@2 lit Ml 7(DLD 1 2 0 -33 ~ 1 2 0-64 , AWG12 0-2, GS-E 
D F A 1 2 4fiitfATT.l 2 5*^j;5L-ban d0WDMK)t?:W 
1 2 1<DC- ban d ©WDM^^3fcj^A*f S tl*3B^ li^Sg 
[CWDM^j^^ 12 9 &*M,Tt8W, L- b a n dCWDMM©^^^ h;i/ 

fcMjt-r-sftx^? wi/T^-f if 1 3 o zffi%.fcz£Mm*, m 1 7 

[0 0 2 2] 

ZO&SI&mfe&'Vl** MStlfcC-bandCWDMK^tt, ED FA 
122hATT123 £ Tf^/I?- SrWfflf UfcifcJC, SMF 1 2 7 IC&ffiStl, 
SMF127&80 km^clLfcfHCftX^ h;i/T^-f if 1 2 8 T»$M3£S*l 
— M^^fe L - b a n d 0WDM^)t}l GS-EDFA124£ 
ATT12 5tW7-^I®bfctC SMF 1 2 7 ICjStfJStl, SMF1 
27&80 km^Lfc^C^X^ h ;i/7^ >f if 1 3 0 T*$!5££ 
[0 0 2 3] 

02 l icaVtifij&zi {:^(-t6C-band(:J3WS#ft^;« 
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TT 1 2 3, 1 2 5 -vm—lCteZ J: o JC|ggiS£ *l& 0 
[0 0 2 4] 

02 2©«e«ftt, d Bl£&T*^bfc^V>*!j#T*&*J, tittttt* n m#&T* 

S^LfcifcRT?**. ^fafi^©^ H2 0 SrlgfBl/fcfc 

^©02 2^?j. Sband L fe#-^iC^ 15 £ C - ban dCD^C- 

[0 0 2 5] 

b <fc e> £ -r SIB®] 

019, H2 O;feJ:tf02 2**S#j&*.5J:3K:, 2 iS:R*?«WDM#5£3fc&e 
i8#9V>«:atCJ: »;C - b a n d©WDMW03t/^-^L- 
bandCWDMHWfftS. fjS^T^flfcSLK: «fc *J M^l© 

tc & w s w d M^y&yhoytA v - ^MmMmcomn^m [cjswswdm 

[0 0 2 6] 

-e^T% 1 &V^ff#£2 8 "JCfS«©»WTtt, niMWDMH 

ff£ J: A &flHK"f £ d i: £ @ ~tZ>° 
[0 0 2 7] 

fit, »*^2 9 tCffi«©»W7?tt, nJftfif«WDM^^»CfeW5 
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[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 

1 ) 

Hltt, HN^Bl, ft#3£3, lt*^4, »#^7, H^:^9, ft#£l0, 

[0 0 3 1 ] 
(ff#£2) 

0 2li, ft^2, »#£3, »#^5&V>U»#^1 91C3B«©» 

fcfc, B2fc:;i3V*T, WT'^tIi3tI9tt, »#^3JCffi*©»9IJC*f-r 
[0 0 3 2] 
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[0 0 3 3] 

(fM3) 

& % &ytmm^m 5 ©stw a ? - & t £ a° ? - # s v * ic « - ic 

[0 0 3 4] 

«#«©Alffttt, i©jgl?ft«!f?«©)tS:Jt(6-rS3tiif*i#ia5-liCAIifSti 

-ntt, A*fsti*3t©ass^«^:i:tcisiwe>*i, z<Dm&&m<DWi*iQm-t&. 

[0 0 3 5] 

7 tt, #ftif 5 -1- 5 -nT*if*g$ ftfc#ift«#«©##«/?Tj£0 

A * T* L/ tc m& »C , 3 © ifi j& A IC £ 3 ^JftS 3 ©^ © ft ^ ? - #S V ^ fC « & 
PI-fC*« J;-5tC, #3tifiPS#IS5-l~5-n©ai^;$:Wt-^ 0 

[0 0 3 6] 
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(SN*9t5) 
[0 0 3 7] 

«$Ctf>ft*f 5 -1~ 5 -ntt, Jft^Jft^a 8 # ftf ffl 3 ft -5 SftS*&«r £ 

JC38tte>ft, AtftSft©^^**:*!!*!-*-*. 
*0»#® 7 Ji, ^ftif flg^lg 5 -1- 5 -nT+mmZ ft fc^tfoR^© ft 

^CD^^ifiCI^gl^^-SSEilllftfe^^JS&l 0_t(Bifij& 
A * b fe»^tC, 3 ©ifij& A &C £ £ &W.&mi&G>%rt V - V*IC 

&C&£J:e>fC, #3^ifipg#m5-l~5-nCDffiij$:M-tS 0 
[0 0 3 8] 

fbt, #^ifi|tS^IS5-l-5-nT*iifipI$ftfe#MS^©^li. ««#S# 

s 6 (cams ft, i©»5#i#s6Tfiftfi#i3iiT, mn^m^me^mm 

z.(D&o izm&m 2 izmmomwiz. ^mm^m. 5 -1- 5-r«Dmmwn^® 
izMfo-rz j: -5 A*f ft r i: jc^it-r zm&ftWL&m. s & 3 <b tcfita. 

[0 0 3 9] 

Euicfcv^ izmmv>mBr*iz. m^^^zum^^mmmu 

2fc&v^, M«#M#!B8tc^M3ft, A&f^ftSftfcteizll-Sftte^i&l 1 

tizmzyt^v-zmifc-tzmmyema nzzbizmz.. wiMftm^mai*. 3 
bizmmytmQfrib&ytzwmybfcmmi 1 tcitmi-s «fc-5tc«^sfts. 

[0 0 4 0] 



2 1 



2000-3041403 
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fCgyS^sr i^CcfcoT, yttem&l 1 #T?£*9v>«SUc«J:*3fcig*i&£& 
[0 0 4 1 ] 

5 £SB«<Z>B^3fe*tl«6$S« U 2JC&V^, *f»#®7l±, 5 -1~ 

5 -m? JfMg S tl CO ft tfffifc © ifi j& * T* B ffl h tc iZ % £ © ifi /& (C 

WS#JS«*«©)feAr; e>#3feW#a 5 -1~ 5 -n©«IW^»7 - L 
fe^°^-^SVA(cj$^|w[-{c^^ J: o Jc, #ftififig¥© 5 -l~ 5 -n©tfi;fr fcifclflr 

[0 0 4 2] 
(»#3C8) 

2JC£^T, MJHH£^I&8 KilgMStl, AWStlSft&^-rSflefcMB&l 1 
fc. »;S#ift#S8tcS8toSft, ^Ms^i&l 1 ^T'fl^^ifcSUCJ: »jA*fS 

© 7 te, #ftififlM#4S 5 -1~ 5 -n-eifflg^ ftfc#i&R««<Z>}fc#mj£COifi/&ii T* 

^m.5-i~5-n<Div,j]*mm-t2>z.£vnm-f2> B 

[0 0 4 3] 



2000-3041403 
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[0 0 4 4] 

S:^fc-ti:Ttft*^?g#©a)S^a"r«. fit, S 

NR{c;m}£^^<2&#'ff cov^te, 03 (e) ©^T-^ts. 

[0 0 4 5] 

0 3 (a) Xi&mi&tp UiH »1««#«©WDM*S; 

03 (b) tt, i^e>#a^«IWK:^l5S^9v>«a©«^0--#!IS:^ 

«k *; m 2 j: 3 m^mz3fi-t & 1. 1. % izm 2 a ? 

-^#^V>t5cSL(Cj;y^3M^i|5ciC#^LTV>S 1I Z.<Dt=.®>, 
[0 0 4 6] 

03 (c) te, 3fefc&a©£^(0-#![S:j^LT^&. 3tf)0fC^-t J: ? IC^fc 
03 (d) tt, ««^tft#©(Z)«^©-MS:^LTv%S. #ic, Sf*##Ji 



2 3 
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[0 0 4 7] 

ftlfMS^iatC £5 S^jfttM (amplified spontaneous emission, TASEj £ 

N R T?SJ o fc-filT? & i ; . Jt*^ ? ~ tC H^-T SffiT* & S . 
[0 0 4 8] 

0(a) iz^swn^mwDMijXftm-^zfcm.-tzm&iz, yb&m&izz. 
*ie>H3 (b) (d) tc^-Tcfc^icais^tt^&s^^^-rs© 

[0 0 4 9] 

##ic», «^«#«8-???&^ita*isia!ic, fit, #^*t*i#Ma5-i~ 

5-3TJf«l3*l?ft«#M#®6T?tSt«#M3n*ISItCH3 (d) IZBtm&tf* 
tl^tl^CS- fit, ift*#'MStlfc3?ft^«WDM^^'(3#tt, 

mi o *M&A$.T*fcm-t2>mfcm3 (to &it>* (c) icavrjg$c#£&«. 

i*l&?ffi*tt#tt©*Sa^©fe«), 3fciffg#M5-l~5-3©ffi;fr£:iISILfc^ 
[0 0 5 0] 

««WDM^5S3ttfi#&e^rSt5^^«ffi#S5-l~5-3©ffl*S:ail«i , r*i 

^ ic j; y £ tcawMj©^ ? - ic:7 y x > ? r s/x & tawr as < . 

(7) S N R Z&m-t 5 Z. £ tfT'g -So 



ffi|fE4#2 000-3041403 
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[0 0 5 1 ] 

) it. * v>m KDWZTF-t mT*2bz> a 04 (t>) it. -£©3i2<7)M$:^-f0T*& 

?:^mT^^i$^^^V^#^^C^i, [Ifcl] [$[2] ^M^JgcWicgg 

>tfcSLtCj;ym^^W©^^^-^^«^{II{C#^1-^OT% K4 (a 
) (C^f cfce>fC SglM^l!c(£3fcA?-£-#*£< U H2?'«^©3 I 6A 

3 M^OTc^a" ? - £ I?#c/h $ < "f *U£ J: ^ 0 
[0 0 5 2] 

StSHS^t*. fit, d*i£>03 (b) &v%L (d) £Mv^T, 

«ra icgm s :/ y x > 7 t * & ttif -r s ifc^t^s. £ <z>*§iir tc w\ 

#IR3ISc©^:/JnH«JCJ:oT, 04 (a) iCj^ J: 3 IC, »1 

izn^t^m^. asm*, ®4 (b) iz^kt&viz, mim&&&. msmn 

[0 0 5 3] 

& 8* w s t ic * ic js w -5 ?a mnytsiv-zmzm-iz-tzz. 

[0 0 5 4] 

03 (e) izm?£?iz&w^mzft?zytmm^m$izybmm^®. 
(nm^rt v - izmut* % & v^#& ss-^k: it. zoytmm^mz zzm^j* v 



ffifE4#2 000-3041403 



1 1 — 228545 



#IB©$tW^ t? - © |$£ tt, ^itfg#^©$tW A <? - £ StS^©^ t7 - £ £ 
[0 0 5 5] 

V * tS £ & J: tf ifc^Setf J£ V % « if 1 o 0>$&R*?« [*f (DftrtV - it J: y * £ < & £ 
[0 0 5 6] 

[0 0 5 7] 
(ff*gl 0) 

01 1*0 2 iCfcVMT, af#3gl O(CfH«©|§0^T'«, ff#3g4;fc^Oar# 



ffi§E# 2000-3041403 
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«fc ztm i m&i&m * u jm&jmri©^ 2 ^ ti-etuc w d M^ytm^ & 

Z> W DM«if©f^ > * ;b$C#^ b fc^l^C, &ftif ipg#|8 5 -1~ 5 -2 

(Dm & iz&vz frmn^n w d M^^^-fs-sf-cD^A t7 - #2 mc « & iu — tc 
§ j: e> mi m&^&wDMttybm^zmm-rzybmm^m 5 -loaj* & 

[0 0 5 8] 

(3f#£l 1 ) 

iw»#« 7 sg 1 & wDMMf^of -v > * ^mtfrnm v & 

/*r7-#:£V%lCS&|q|--K:fc* J: 3 fC, m l M^^WDM^ftff-Sf £if fig 
[0 0 5 9] 

05 (b) It. £l«fi#«<B***;b»£m;fr&m-klCt-£»-£& 



ffi$E# 2000-3041403 
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Bi6 (a) mzm&^&^v^jimzmfrbrn+kiz-tzm&zm-tm 

T?&<5. 06 (b) tt, m2m&ft&<D* J **fr&t:mfr km- 
[0 0 6 0] 

o 

[0 0 6 1 ] 

05 (a) , (b) iCfeV^, ^tllC*^ <fc ? &C, $lt«0m$fflWD 

^-^^KZ^^o-tt, po -e&& = 

tt, HI -tfMJ-fS 7^05 (a) (D^miZ^k-t^oiZ, M 

[0 0 6 2] 

mitt, as (a) <D^w±mizB-t&?iz. m i tii&ft&a i * 

lzmW't&m&'V3b&o S£2tt, IH 5 (a) O^M^^lC^i" J: o lc, 

po j:yitrflDS H3tt> 05 (a) ©^wrstcavrj^tc, 

H i m&ft&<o ift^ y (D%^ v - & p o e>»fcs> st5i:i:t) icjg 2 
8fcB*£«0> 1 ^*;i/&7c »J ©^tf-fcPO «fc y ifj&n s it a „ 

[0 0 6 3] 

05 (b) (D&Wtom-kfrb* &lS^#«®? : **;i/»&mfr&m- 

mitt, as (b) ©qM-tmtc^-rj:?^ $iiMifflift*;^fc 



2 8 
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m&-e&z 0 0 5 (b) ©^w^atc^t- j;e>(c 

'>^t^T^S 0 »3tt, IH 5 (a) ©^{RffTaKI^t- $l«fif 

i ^ * y c - £ p o «fc y wi'p z^&m&v&z . 

[0 0 6 4] 

&ic, ^2«fi^«©^-v*;b«S:it*Lfe»-&©«IfflrtcovvTSiW , rs. 

06 (a), (b) tCj3V*T, ^{W(C^f J:e)(C, ^l?8ftf «©mtfi!)WD 

#*--v*;i/©3fc/i>7-ti:P0 t'feSiits. 

[0 0 6 5] 

»2ift£#«<B^**/l/»&Lrt*e> L + h{Cff#lJ£i±&^§-£HC 

^fcfc-b, flit 0 6 (a) ©q&ffl!l±|g{cmt-J;e»tc, ^lifiWlf 
■V*;i/&fc»J©#/*cr-S:PO ^ffflD^itT, ^2 8l^«O3fcAt7-S:P0 
KUtfir-rStft^T?**. £2tt, 06 (a) <Z>q&ffl"£®»C^ <fc 3 tC, 1 
^©^Af?-S:PO tC*H*U ^2?R^«©l^-v*^/S>fc*;(3D^At7-S: 
PO J:»Jj«^S*S»^*CfeS. I3(t 0 6 (a) ©MTISfC^ir J: o tC, 
SB l $ftS««<z> lf^^;vfefe'J0) l 6A'7-5:PO £ £: =btc^ 2 

1 ^■■V*;!/*)^ U ©^^>7-S: PO J: y«4>3-frs$§-£T?&«. 
[0 0 6 6] 

0 6 (b) CD^fl|f©tB^&. »ltftS^«©^-V*^«S:L^e>L- 

hic-r**-^tctt, «2tft«:»«<o^At7-*<i«^-r*^e>Bi6 (b) ©^#ijc 

06 (b) <D&m±M^7jk-t&OlZ, ^l.fflE«*«CDl^-^*;i/»fc 

*. i2it 06 (b) (Dftmrpmz7jk-tj:?iz, mim&ftm<Dytrt 



ffi$E# 2000-3041403 
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iDS^rS^T?**. £3tt, 06 (b) ©^{WT^tc^-TckeJtc, fljftSf 

1 ^*;i/£fcU<MA'7-5:P0 J: »J ^DDS**©-^*??**. 
[0 0 6 7] 

Z.(D& o IC05 (a) , (b) , 06 (a) , (b) ©# 33 V^T, 

^ft€n3MU©»|f#&£#, 1M»#®7 ICtt, 3©3 jlU©fKf 1 

[0 0 6 8] 

^ L (C T* fit* JCffijt CD* j& fC £ &MJI«c © 3fc/t C7 - & m - &C f £ 

ril^T'^S. 2$fi»DMMi#©SNR0^^3(it 

[0 0 6 9] 

2) 

Hi fcJctfEmcfc^T, If &m l 2 tc IB«cd 18 HJ!T*&, ft #£4 * feiiff* 

£ 5 lCffi«©»^6JtMB£IS 1 , 2tCfc^T, I»#H7tt, *3feiflB#« 5 -1 

3 ©ifij^tc «• * #^*«©3t ^ ? - ^ tc ri- tc & & j: e» \z&%nm 

#H5-l~5-n©(f}jFiSi|I|l|tSitTfi^t*. 
[0 0 7 0] 
(»#£13) 



3 0 
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7 5 -i~ 5 -m*mmzz nfe#«iif*o)t^s©M* 

fit A, tfemaJ<Bffi:£K:jS£T£0>i&&K:;m« 

i«-&C&3 J: -5 (C^mijig#a 5-l~ 5 -ncDffl* =fe WH^T S iilTfi^t*. 
[0 0 7 1 ] 

4) 

^ 5 JC|a*©«^3fc^*@S« 1 , 2JCfeVAT, M»#S7li, ##*fMWIK 5 -1 

CTr ©i& * JC £ tJ6#jftfif«®«^ V - # e>#3feifil6#« 5-1-5 

A i7 - £ |ft £ L A° »7 - #2 V a JC If it M - tC & -6 «fc 5 tc , #3fc*f fl#« 5-1-5 

-n©miJ SrIWIW-r « i £ T'^f -So 
[0 0 7 2] 

(W3tSU 5) 

B2fC£V^, 8 JCgBKSfu Af*3*l£3fc&fc^ir£3£'(K*£{& 1 

if:, s&K#s#«8icig«s*u i#T?»»^v>«sLic«fc»jAi* 

#S 7 #^*fl|S#® 5 -1- 5 -nUJ|fi|B3nfe#tft**«©^*<mS©«lJ^* 
3fcfBIB#a 5-1-5 -ntf)^^ »7 _ % |$£ ^ £ A ry _ # 2 v * tc » & [§f - \Z & * <fc 
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[0 0 7 3] 

— fit, SMfcgl 4J3J:t>lMl 5 JCfB 

IC S ft A° <7 - £ tSrfc^TftS. 

[0 0 7 4] 

5 -i~ 5 -n&m^mm. Z5\<z.znz£^x sistsi t ^tg, 
© & <t «*#s#m 6 (D m tc * -t & m& k. mx & & „ 

[0 0 7 5] 

tSB*«(S*IU ^©BMtCJ: »J#3tif«^S5-l~5-n©ffl^7S:7-r - 

[0 0 7 6] 

(ff^l 6) 

mi fe,ttfBi2 tc^vAT. 6izmm(Dmmx'it. 4. 

JS <d MM, £ xteM L k: , r ©ifi j& tc * © f- -v * ;i/ 



fflSE4# 2000-3041403 
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5 -1~ 5 -nCD ffii; *.MW-* Z> ZL £ Vm^-t £ . 
[0 0 7 7] 
(iNfcgl 7) 

g2lC;J3^T, M^#M^J£8&Cg^3*u At* $ ftS3fe&e^rS3fcfi5j£» 1 

mi#m#^8{c^m£*u ^^i i tpT*mm^°?ymuzj: uam 

j£ C T © ifij& fC £ -5 © W D M # ^ Jtm^ (D % V - ifijg. V n iZ » & 

tC & £ J: e> JC##if*I#48 5 -1~ 5 -n(D £ Mffl~t Z> Zl il T*«J*-r £ . 
[0 0 7 8] 
(»#3U 8) 

in 1 &£t$m2 fc^r, t^i 8izmm<D^mx^t, »#3S4*fe«»* 

-e *l -?ft IC W D M#5£ftff# & aS tt tl n »*#«W D M^ftff-ff t? % o T 
, fW»#S7li, #^ipI#m5-l-5-nT*ifi|r@$tlfe#?^^CDWDM^^; 

SkR 3 *^©^ C - ^ e>#^Jflpg#IS 5 -1~ 5 -n©lf7l >7 _ £ |$£ ^ £ ry _ 
tfSV^CJS&H-fcfcS J: e> IC #^iSMi^a 5 -1- 5 -n©ffi* fefflffflr-r S i £ 

[0 0 7 9] 

9) 



ffi|iE# 2000-3041403 



1 1 — 228545 

^ytmrnmrnzizia^T, w-gkw&^maizmmzn. AttznzybZfcmtz 
ytfcms&i it, mnftm^msizmmzti. Kfcxtmi ltpr-mm^^ymzL 

mi lizMft-tzmMftm^&T'&v. ^^^^^5-1-5-0 

#S 5 -1- 5 -n© £ flig»^ & » T?*«-r 5 . 
[0 0 8 0] 

V^T##igffi#©5-l~5-n0>ffi;ftS::7-r - KAy *$rJ$J^£ 0 §t^V>tjc£L 
tt> [«1] JC^1-«fc^tCS^*©^»7-^*lft*MK:^ff^*^*T?»S© 

#a6*««o3tA»7-S:««Hr— tc-rsit^-e^s. tit, st^isasj: 

± T fltH ICffiJg <D &&IZ £ * ««^=gc © ft A T7 - £ USE ^ £ d £ # S o 
[0 0 8 1] 
(ff*«2 0) 

o 

JHM^«3T'tt, ««©3tfg-^^#« 1 3-1-1 3-nfcj:, m^©^*!^ 



ffiliE# 2000-3041403 



#5p l 1-2 2 8 5.4 5 

[0 0 8 2] 

tt»©^6*IM6^®5-l~5-ntt, 3-1-1 
3*1, ytm^£.f&^®.l 3-1-1 3-nM^LfcWDM^M#fC^WSlS 

0J^#IS7li. ^^ipI#|g5-l~5-nT'it1lg$tlfe#M«^CDWDM^^: 
[0 0 8 3] 

fit, #3t*tffi#®5-l~5-iiT?ii(i3tife#tft^«<3D3fctt, 

tS)t^l&l 0JCt*ffi2*l& o 
<»#£2 1) 

§ A V - #«*t(6#m 5-1-5 -ntf)$tWA ? - & L £r? 

[0 0 84] 
(f#S2 2) 

®7lC;i3V^ »#^2 2tCffi*©»Wett, »##2 0 *fett»#^2 1 C 
SB«©nift«#«WDM^S:^#3ai^fll3 KlfeV^T, 7 <Z>flKI»4tt 

[0 0 8 5] 
(»*^2 3) 



tf}ItE# 2000-3041403 
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B7lC;i3V>T, »*^2 3 lCfE«tf>28Bj!T*te, 2 0 »C|H*© n tS^^ 

WDM#^fe^aM&£*3 feasor," fl»«r#® v i±, #ftJtfig#a-eif *i 

Jgc©^ A *7 - tfS ^ JC « tC * « J: e> {C#^ifipg#m 5 -1- 5 -n© £ ffl 

[0 0 8 6] 
(»M2 4) 

wDMir^3 , 6M^^^fi3{c^v>T, mm^&nt* &ytmn^mvmmzti 

JC««I^— IC*;* J: e> ic#3fc*t?«#& 5 -1~ 5 -ncDffi^j * Z. £ "CJS/S?- 

[0 0 8 7] 
(»#J£2 5) 

t m & iz&vts <o yfcr? 17 - #s v % iz « # m - (c & s j: o k iPI^ 

i 5 -1~ 5 -nOffi A ^ »t 5 3 i: t'i^t 5. 
[0 0 8 8] 
(fM2 6) 

H7JC;I3^T, »*^-2 6JC8B*©»reT?tt, 2 0 K3B«© ni&;5*£« 



3 6 
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Ti&gJZ feWS # Wl^©^ A* ? - fr*> #^ifdM^^ 5 -1- 5 -n©$|# A <? - 
& L £ 7\° V - #2 V \ tC « & |Wf— IC & Z> <fc e> JC #3fe*|? (6#© 5 -1~ 5 -ntf) ffi ^ 

[0 0 8 9] 
(3hfrg2 7) 

07JCfcV>T, ff#«2 7tC|B*©»« , rii, H 1 SkS^JC W D M^^-fg 

fif «ICWDM*^ 3tf ^ & 5» 2 «f 1 3-2£, & 1 3tfT5 

lCgi&3 *U £ 2 j&R#«©ft Shirrs jg 2 ftif ipg#IS 5 -2fc 
, % 1 fetfSW DMMiffflft > * b * tt» 

» 1 »fi*«©WDM#S)ti^i:i 2 3tit#S#® 5 -2T?itt*gS tlfclg 2 
[0 0 9 0] 

-^ZMfo-tZ&^^ytm^QL&^WLl 3-1-1 3-n££ ^CfATi^^tlS^ 
T% m*3Si3&v^L3ff#3gi 9tcS3«©»9!i:MftS. m£0>ifij&K:a3v*T#ift 

[0 0 9 1 ] 



flSSEW 2000-3041403 



1 1-228545 



(»#S2 8) 

s&ztemis&xm^it&m • t&m-tz>yt$:mm&tybfcmmo)miz'pte< n% 1 

X^-MC^T, ftigfilglBtt, 1 fcV^LSt^l 9 (D^-ftifr 1 JglClB 

[0 0 9 2] 

ft #£2 8lCfB«©|§H^T'li, ^^^^^A^^MT'^^^iffS^gfClf 

i l stats i 9 ©vN-rti^ i mizmm<z>m&yti%$%'gkn*:@>m-fz><DT* 

M#5£ftf3# jc w s © ^ a v-iz. z (Dtpmm t tc izyt&mgkWiT* 
mzm-iz-tzzntfxgz. zoyfcisb, ^mm^r^t^mmnx^m^nz 

n tft«#«W D M#j£3fc##<Z> S N R <Z>^f t £ Bfc#-f Sit^tfS. 
[0 0 9 3] 

(»#«2 9) 

mvxzcDtfiftffimzytmmmmiizmji-fzx^? b/wtm^&i 7-1-1 7 

[0 0 9 4] 

fit, fta£*§§£g4te, a»d5^';i>77i/^)6fi#4j«#gl 5-1-1 
5-ntaSK©3t^ffi^®5-l~5-ni:ffigfflr#®7 4:?SS#S#I8 6 tsfii^s. 
Z.<Dm&<Dmk<D7V^y7Ti/*%m j %$L$L^®Ll 5-1-1 5-ntt, Ff^© 



3 8 
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m&ftmzmzwtitbti. z.am&mmftiz&^xxiv 7-i~ 

[0 0 9 5] 

5-1- 5 -n«:, ^'Jl>77J/^*fif4j«fgl 5-1- 
1 5-n^^tC^M^tl, ^'Jl>77i/^M#4fiK¥ai 5-l~l 

5-n^^UfcWDM*^^<JD|gS : ©«<0«*ii?*i'rS. 

7 #3fc*B*I#« 5 -1- 5 -nxmmt* tlfc*«fif«CDWDM*a; 

[0 0 9 6] 

6 tt, 5 -1- 5 -n £ xmm 2 ft W D 

lC3te^©ratC^-r^>3 , 6'fI#$:ififiI-r<53 , fcitifiI^«> #HJCfr#<& 

m^^mmm2^mmLt=.ytBmty^^z^x^mm-t^>zt.^x^^ 0 

[0 0 9 7] 

0 9&, »#^2 9tCSa*<0»W©»f^S:SlW"r*fe«>©BlT?S)S. 

0 9 (a) it. 0 8tC^o*V>T, »#^2 9 {CfH«©^^^)Mai«^(DeEWS$: 

B-?mx$>2>o 09 (b) li, 5fce&»±©#i6j& teases*** biiz^m 
-e&u, #%j^ti, 09 (a) iz^£oiz&frbybmmmm4<DM&^ z.<n> 
ftfcmz/XTi±iz&w£m®<D*Mmmx&zmi$ytmwgkm2k ©Aftrsg, r 

®*-&3ft*»i|68SS2A ©WfflSg, fit, 3tSiS«14(OAiif*"e*6. 09 
(c) |f#^2 9 tC3Bfl8©«W©«J*S:SlWrSfe«)tC, #j8ife$S«4#$£ 

ft^>fcm&iz. 09 (b) fcnatoifij&Kifctt**'** h^&a^err?**. 

[0 0 9 8] 



3 9 
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[0 0 9 9] 

® 8 £ J: tfEI 9 JCfcV^, Sgl^^WDM^ftfg^te, fti£MI£g4{C 

/\° 17 _ tc.m-&^ft<D 7 U X > 7 T J/ * £5fe $ ft* . 

[0 10 0] 

tcMMSftSo fit, I©ASE^iSM#ttS^oTV\5fe», $m<Z>H& 

Jt^FtfMfc-S^fcJCfcS. roofed, WDM*5S3fe^^O*3fcfttt, SV^fCS 

^£tC&£<Z)T-, ftl© S N R T'S5M#iC^tt^ • ®at5i 

£{C&6 0 fit*, 3fcg#&«K:;fcttS##te#0>SNR0>ffiti#fc<J&S £3 

So 

[0101] 

M^S4 {C£VNT##ff#©3fcA?-;tfM£l£ft6o 
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[0102] 
[0103] 
[0 1 0 4] 

v > mi^m&te Z fC <fc o X W D M#^f§#<£> ft A ? - #SHt -5 # 
, ^^HC^yx^rS/^fcifcOTV^®-??, 09 (b) 2 #B 

[0 10 5] 

fbt, tt^ftif (63£1E 2 A ©JfcfffiSrett, 2$If|(WDMK)ti^H 
0 9 (b) ©2fe3^e>3#g(O0lC^-rj:e>K:, t(teft*t?ffil£« 2 A ICfcoTfflkR 

^yx>77*>*&ffiS*lfc±T?#te3*lfc2 SE;RW«WDM:#5£ftte-3#AI* 

A*fa*l-5 2j«^«WDM^^#©«-3tM#tt> 09 (b) 
^P, 4#gO0{C^"T «fc o tM^W©^'; l>77^Xi: $:M$tlTVN§ 
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&m rs(D y x > ? r * *>«§ l -t v ^ <z> mm?-? > mi& j: & 

$c ft © MM fC J: -2> S N R <D mi t *j Hfe# -5 Z. £ # § £ . 
[0 10 6] 

« 4 w © ^ u x > 7 r s/ ^ «: as s v ^ 

[0 10 7] 

3 CD J: e> ^ 2 SSf IcW DM^^ff 5: 0 9 (c) & 2 #B fcj: 3 

#gcDEI{C^t-J:e)(C, ^^lfifiI^g2CJ;oTM^ra©^ , ;x>7T^ 
X$rJg$4x^_hT*ififiLT^-rSi:, -3fcS#g*l 4©Aft3f§T*&. 0 9 (c 
) tf>£7b^4#a<Z)|gBC^-rJ:e>tC, tft^«|g©<ISIItCj:S SNRti, 3fc#£ 
ns^, 8t:5##6l*0>SNRW:, ^&r£lC&£„ 
[0 10 8] 

SEUfcizI & t Z> Z H ft 3„ 
(!f#£3 0) 

[0109] 
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(M3 1) 
[0 110] 

1 ©H^ffite, 03^1 &VM_/St:£«5, fff;£«7. If 1 
2, m&T%l 4, ff^l 6, fflf^l 8, n&&2 0&V^ff3j^2 8, £ J: 

[0 111] 

DM#j£ft>f§#kj:, S + - b a n d(Dffi.-gk^mzmMZtlt~?-V*)ims<DWD 
M^ytm-^tC-b a n d (^S^fCgg^tifc^ t OTDM^ 

3fcf3#£:L-b a n d ©MS^lC|g^$ tlfe^A' ^;i/^t u (DWDM^^^M^ 

[0112] 

01Ott mi ©IIM^JCfeWS^^^X^A©^.«^$:^-tllIT$>S 

o 

Ell 1&, HI (Z)^5g^M(Z)^^S/^^A{CJ3^-2)^5 , 61tif'S^e©^$: 
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HI (HC£V\T> •sfi<Z>3fc##^J«aS2 0 -1~ 2 0-s&, S + -band <Z>^ 

gp2 o-i~2 o-sii, -e*L-?ti, M^-ii, *v*jiizmvmxp3tifcm&<Du- 
z. n e> i/ - if <fc m z & iggft • w -r * ffl ftis £ r « £ £ # t? s 

[0113] 

z.tiibytm j %£.f&m2 0-1—2 o-s-e^stifc^-sw:, ai*-*- 

*l£ 0 WDMjj^7 2 1 -lj^e>lifffiStlfcWDM^^#tt, TDFA22C 

W D M # ^ ^ % |Sf $1 T* & £ . 
[0114] 

TDFA22(i, «5fi^*fi£«ffif»ia»2 8JC«fcoTffi*««ffiff«rSn, ^©M 
r©S + - band©WDM^ff©^f7-WJilStlSo I©)t^ 
l7-&1W»StlfeS + - b and ©WDM^ftM^te, WDM*^7 2 5 ICA 

fit, t fg<MM-i§-£j&g|5 2 0-s+l~ 2 1-s+tli, C-bandfflft^ 

[0 115] 

£*ie>3fete#£j*a$2 o-s+i-2 o-s+tT?^atifc3fe^#ti, Aftf 

SO^if 5:tIMltWDM^f^(:IIt5WDM*^7 2 1 -2fC A 
WDMA^5 2 l-2^P>»fflSnfcWDM^ff tt, ISMU^® 
»2 8JCj:o'r-€-©ffl**<iW«ISnSEDFA2 3lCA»3*l, tlS. £ 

0)^A»7-S:fWfflrStlfeC- ban d©WDM«f#tt, WDM*^7 2 5 
IC Aft £ *l<5„ 
[0116] 
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#3* 1.1 — 228545 
££tC, u I©)tf f 2 0 -s+t+l~ 2 0 -s+t +uii, L-band (D^ 

£*ie>3fefe-££/*ai2 0-s+t+l~2 0-s«+uT?£jS$*ifc3tefe-3tt, AfftS 
MS©M#§:i5MlTWDM^)ti^{:IitSWDM*^7 2 1-3 
{CAt*£*l£o WDM*^7 2 l-3j^f>|#ffiS*lfeWDM^^-^li, GS- 
EDFA2 4lCA*f3*U ffia«fffflHlf» 2 8 JC «fc o T*©ffi^*««!lfflr3 tl, ifffi 
3*1.5. ^©^9 - L-band ©WDM^f f It WDM 

fj-f^ 2 5 {CAf*3*l5o 
[0 117] 

iif, WDM*^7 2 5tt, 03 (d) t*SiWLfeJ:e>lC««W«^i:K:# 
AS3*c#MfcS. -e^T*. SNR^i^im,»?), TDFA2 2, ED 
FA 2 3 fej:tfGS-EDFA2 4 <DH&C £ V>T^W*glfc#S £^-£lC 

S)t§#&WDM*^7 2 5<Z># AM^OAfe^J&V^aiE^^JCAIfS^rSi: J: 
[0 118] 

TDFA22, EDFA23, GS-EDFA2 4©M(Co^Tlj:, El 1 1 
tt, 5TDFA2 2©i«ffi?ft«4#tti:^Y*^/©Sft*raiJB 

T% t(Z)«^ffitt, 3©^«^$:itifi@i-^EDFA2 3<7)ffifiS?^#tt^^^ 
[0119] 

rtl?)WDMA^7 2 5 JCAftf Lfc, S + - b andffiWDMM^f tC 
-band (DWDM^^ytm^ £ L -band ©WDM^ff ttt, Z1<Z)W 
DM^j^7 2 5-e?ft«#M3tl, 3$fiMWDMMf^t^oT)^M 
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5WDM^j^7 3 1A &C^M£*l£o 3fc77>fA4 8 -1 L X WDM# ^ =y 

3 1A JCAffS4lfc3i&K#«WDM#5£3fete^W^ WDM^3^73 1A T*#A 

[0 12 0] 

W DM 3 1A VftMZnfrS* - b a ndCWDMMfftt, ft£> M*. 
M^S^ 1 ?-* 2 6-lJCAWSn, S + -band ©WDMWif© 

^-tftHMsaxs. tfajs*ifcje*tt, itra©E««ff»ia»2 8jcsi#s*is 

TD F A 3 2 A fCf*ai3*l£ = 
[0121] 

-€• LT, WDM3 1A "e^ftSnfcC-b a n dCDWDM^S;3tfi#li, 
^2 7-2, ft^O-*-* 2 6-2^J:t>*EDFA3 3A «b & Z>±j& £ ftttfttil 
f&tCfcU, C- b a n d <Z)WDM^^7^##©At7-^ffM$ tl, &6VUi, E 
DFA3 3A {Ct*ffi£*lS 0 ftMIStl^^tt, tftm<D9£UMWm& 2 8 

[0 12 2] 

££JC, WDM3 1A Tf^iSftfeL-bandfflWDMjaMfli, ^ 
v 2 7-3, Tfe/^C-^ 2 6-3£cktf G S-EDFA34A ^ <o & 6 ±5* £ lef 
«©«jRlC«fcy, C-b androWDM^M^^/^-^Itil^tl, 
te, EDFA3 3A &Cf*ffi£;ft& 0 £ fc, fHRJS tlfejg^tt, t6i8i<DmtilMWm 

[0 12 3] 

ffi«ftff»HI8&2 8 te, m^A?-*-* 2 6-1—2 6 -3<Dffiij£^fg It 
STDFA22, EDFA23, G S - E D F A 2 4 (Dffii; & -£41^*1 S3 fi|5t-£ 

o 
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— T D F A 3 2 A iZAMLJt S + —band (DWDM^^3¥; / ®#li. 3© 
TDFA3 2A "effipl^tl, WDM^^7 3 5 A lCAtt£*l£o TDFA3 2A 

«&*sffiffifai*irBi»3 sa jc«koTffi**«»j»3n, f«)igs, 3© s + 

-band <Z>WDM#j£3fe#-3©}fc,r? U - #1W«r3 *l* = 
[0124] 

.fit, E D F A 3 3 A iCAIJLfcC- b a n dCWDM^mii, 
MW0S&3 8 A ICioTffl^tffWfflfStl&EDF A3 3 A -£if ipg2 *U WDM* 

£ £>tC, GS-EDFA34A iCAtif L£L- band OWDM^^Mftt 
. MfB%3 8 A taotWUi$tlSGS-EDFA3 4 A ^Jtfffia 
ft, WDM*^v3 5A iZAMZtlZo 
[0 12 5] 

3feA'7-&fWfflr3ftTWDM;*7:7'9 3 5A t:AW KCWDM^ 
f^(t I0WDM^7 3 5 A •CSft«#MSntStJ c 3?StS 5 B J «cWDM^«'fi 
f^ioT, ^Mt'$e^7 7^ A4 8-2lCffffi£ft, #Cl£©«i£fi&Cfc 

SWDMA^ 3 IB JCSJKSn*. 8-2^UTWDM^7'7 
3 IB JCA*fSftfc3&;R#«WDM#5£3fcte-ifMu WDM#:/^3 IB T*#A 

[0 12 6] 

WDM3 IB T*M$*lfcS + - b andOWDM^M^tt, 

^>7-&10 : 1 £>#J-£T*2 OfC#tfS#^ 3 7 A-l IC At* 3 ft£ . # 
7°7 3 7A-1 T^^^tlfc^^^-CD/ha.V^OWDM^F^^M-^tt, - 
Ztim-fZytsSV-* -Z 3 6A-1 lCAf*£ft, S + - bandfflWDMK)t 

^#©Ar7-««ffaj3*is. fHros ft tSfS©ffimiK»iii»3 8a \zm 

mzn&a — *7°7 3 7A-1 T#tte>ftfcft^?-©;ft:£^2f0>WDM#5£ 
TD F A 3 2B tCffffiSft^, 
[0127] 
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fit, WDM3 IB ^ia*lfeC-band©WDM*SMtH ii? 
7 3 7A-2 , -$ 3 6A-2 ^J:tfEDFA33B £>fc&±S*£i: HPBS 

©HfiJtlCJ: C-b and^WDM^M^^A^-^ftl^tl, &£V^i 
, EDFA3 3B tCf*m£*l£ 0 * fe, ft$!£ t&®©K«W»iaM& 
3 8A tCjftf§£tl£ 0 
[0 12 8] 

$ £IC, WDM 3 IB "e^UtStlfeL- b a n d CDWDM^^^M^li, 
5 3 7A-3 , ftA°t7-*-# 3 6 A-3 £ J: tfG S - E D F A 3 4B *Md&<5_L*& 
fcEf*K©«J*K:J: »J % C-b and©WDM^M^©/^-^ftl$n, & 
S^tt, EDFA33B [Cffffi^tlS. fHWStlfelgJIUi, tti!®.(DE&M 

mm&z 8a icangstis. 

[0129] 

ffiftfWttlUKfr 3 8 A itl&^O-* -* 3 6A-1 — 3 6 A-3 tf)ffi;fr&^ 
ft^-T^TD F A 3 2A , EDFA33A , GS-EDFA34A ©ffiA^ftl 

-enwfiis'*-*, 

— TDFA3 2B }CAlflfeS + - b a n dOWDM^Mf (1 
TD F A 3 2B T'ififig^jl, =?&7 4 )\s • M*"e*5WDM*^7 

3 5B lCAt*£*l3„ TDFA3 2B tt, 3 8B &C J; o T 

ffi##fW#S*U 3£>S + - b a n dCWDMMf #®)!6Af7- 

[0130] 

fit, EDFA3 3B fCAt*L£C-b a n d ©WDM^^^##ti, 
ffif»ia»3 8B CJ:oTffiMW»3*l6EDFA3 3B T'ifipS^tl, WDM* 
^73 5B ICAM£*1<2> 0 

$ £>{C, GS-EDFA34B ICAtJLfc L -band 0)WDM:fr3S3fcfg-£tt 
. m.Mfflfflm&3 8B |CJ:oTffiM«»3n5GS-EDFA3 4B T*if*S$ 
*l, WDM^jy73 5B lCAlt£*l3 0 
[0131] 
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yb^y-ZMfflZftTWDMi]?^ 3 5B {CAt*b£#A> KOWDM^ 
m^lt. ^fflWDM^7 3 5B T*m&&mZftTmTf3®LM^%ZWDMj3iX:ybm 

^^T^^^^r-r A4 8-3fctfffi2;ft, ?k&<DtpM£kmzfc 

# 3 6-l~3 6-3(7)ffi;ftfC8o^TM$lf£;ft3TD F A 3 2, EDFA3 3, G 
S-EDFA3 4 K£-DT^tl j enM&ZftZ>o 
[0 13 2] 

cp^«T^ s m&ytmmmmfr % <d 3 ?s«^«w d M^^tm^ it, 

fi7-fjl/^M-MTO5WDMjj^74 lfCAf*3*U d©WDM 

WDM 4 1 T-frMZftr=.S + -ba.ndOTDMH^flt 
, ftAC-SrlO : 1 (D^l^V 2 otC^^^^^^ 3 7 Z-l KAMZtlZ, Jl? 
7 3 7Z-1 T^^etl^^AC-CD/h^^^CDWDM^^TtM-^ti, 3tAt7-S: 
ftM-rSTfcA?-*-* 3 6Z-1 iCAMStU S + - band©WDMKM 
-^©Ay-#ftM£*l£c ItM^tl^M^tt, B&|g<Z)MmM^IiaS& 3 8 Z tCi£fi 
Ztl&o — 77^3 7Z-1 t'^^tlfe^a-C^t^^CWDMM 
WDM*^74 5-lJCJWffiS*lS. 
[0133] 

LT, WDM4 1t'^i$tlfcC-band©WDM^Mfll #^"9 
3 7Z-2 , ftA'?-*-* 3 6 Z-2 £> J: tfWDM^j^7 4 5 -2fr£ &£_LM£ HU 
#<Z)*|J5RK:J: U, C-b and©WDM^M^©A 0, 7-^ffI^tl, 
tt, WDM#^4 5-2}CtJffi£*l£o * fc, ftH^tlfe^ii, f&mtf>MM! 

itiiim%3 sz izmmznz* 

[0134] 

£*blC, WDM4 1 t^iS tlfe L - b a n d 0WDM#^f tt, 7J^7 
3 7Z-3 , ytJSy-* 3 6Z-3 feJ:t>*WDM^y^4 5 -3^ £ & £ ±fc£ h |WJ 
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ftH9%3 8Z &Ci£#$*l£ 0 
[0 13 5] 

WDMA^74 5-HCAl*LfeS + -band ^WDM^^^M^li, 3tf)W 
DM#y^4 5 -IT?, 1 s £"enr*fl/Z£.1&&&miift 

fit, HSJiC WDM^j^54 5-2iCA*fUfcC-b ancKDWDM^^ 

fi|S4 6-s+l~4 6-s+ttCjWttJSn, • *aSIStl*. S&IC, WDM*7 P 54 

5-3}CAtJL£L- b a n dCWDMMiflt ^fflWDMA^ 4 5-3T* 

#^-V*;i/©7tm#(i> "€-tl-rtl3tB#S'fBflP4 6-s+t+l~4 6-s+t+u{CJ|tffi3 

[0 13 6] 

^Sfr!b©3ift;R^WDM#^fcte#tt:, WDM*^7 3 1 tCAItStU 3<Z) 
WDM*^73 1 K^fcJCjft^HtStlS. #lt2*l£S + -band 

©WDM#3S#te-f 1*. TDFA3 2W©*^'9 3 7-lJCA4fS*lS. 
feC - b a n d E D F A 3 3 ft©*^ 3 7-2iCA*f2 

tl*. fit, 7>H^tlfeL- b a n d tf)WDM#5£#fg#te, GS-EDFA 
3 4 fttf)^:/^ 3 7-3JCAJ*Stl<S. 
[0 13 7] 

dtl£>TDFA3 2, EDFA3 3^J:r;GS-EDFA3 4ffl#M(i, 
, H — TDFA3 2©*^tC-PVxTSiWL/, E D F A 3 3 £ J: l>* 
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GS-EDFA3 4 ©H&SlCo^T tt, $18! "T -5. 

J^T, TDFA32Co^t, Mf-Sc 
[0 13 8] 

ftft-^tt, /fth#V>r-K (photodiode, J^T, rpDj £B&iEt-£ 0 ) 5 4&C 

AMzti. ytm^Mzn&o z.(D%mm&2tif=.mffi.mtf. s + - bandcw 

J 5. ) 7 3 hiCffiij-f-So A/D7 3it A* 2 *lfc*8fcte & T ± U 

4 ^^;i/*jc^l, s«iw«fiaBi3 8jcffi*-r-5. Mmfii^ias&3 

[0139] 

#>^3 7-lT^^^tLfey6/^ 0 ^7-(Z)^:^V^^©WDM^^;^#tt, 

, yj'?A«77-rA' (j^t> ttdfj £B&fB-f£ 0 ) 5 2 jcai*s*i<5. 

T D F 5 2 ti, LD55 l/-1f 3fc&lRjR'tS i fctC«fc U T D F 5 2 f*J(Z) 

m^mm 2 & s . r <n)xmfrmz&f& l £ tot- wdm^s 

M#^3fete-3#fHIE3tl.5. LD5 5(i, L DM&imgM 6 *X<5IBtt 

T£ (McSflsb-lf £#§J8£-t!:T, TD F 5 2 Sr©®^* U-ifft&itffl't.S. 
[0 14 0] 

TDF 5 2T*ififiI£4x£WDM;^ft'fi#te > MAtf, 
: 1 ©tteT? 2 01:^5*^7 5 3 JCAItStlS. 5 3 £4xfc3fc 

A^-tfM^V^^WDM^ftfg-^te, P D 5 7 lCAtJ3*l, 3fc*3£&3*l<& 
. PD5 7&, £©#«3Efft3;rifc«i«&«»**5 8 ICffl^S. 

jR#»5 8 1*, PD 5 4 fei^PD 5 7 *^ P> (EI 1 1 

JC^gl^) &MV*T*£ElClElftLfc|ft»CPD 5 4tC«fc5«jEfcPD 5 7tCj:3« 
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Hli&5 6 it. r<0?SIW*5 6^f)©^t:J:oTTDF 5 2 T'if*g$ *l$ WDM 
#'=£ftte-3©5flJ»&*0WTU fO^^MC-gi t J: 9 iC L D 5 5^0) 

[0141] 

ZZX*. A^3 7-lfc,j:^PD5 4(t TD F 5 2 ©3pJ»S:— JttCfSfeft 

D 5 4 &<fctf A/D 7 3^, EI 1 0 iZm-fft V _ ^ _ # 3 6-HC*B^6 0 
[0 14 2] 

»T£E«3H» (J6*T. TVATj iH®m-?Z> 0 ) 5 9 &CfJffi£*l£ 0 VAT5 9li 

V A T£g|&[Si& 7 0 iCfco Ti 

[0143] 

VAT 5 9 7?, ^!7-S:*ganfcWDM^M^tt, 
£#fMlt«» (dispersion compensator, J^T> TDCj £ISgfE-f3o ) 6 0 IC 
A#3*l«. DC6 0^LTli, ^«i«77>f/t, r-f 

©n©)i67 7^ cfc § m&&& zmm-r z> n n % fc • * © ^migg £ & * 

[0144] 

DC 6 0 fctJ^tlfeWDM^ftfi-tte, TDF 6 2lCA*f2*l-5. TDF 
6 2ii, ±iz&£|iii$£&cL D 6 sfrb(D is-*¥%*yk®Llr & Z.hL\Z& U, AWStl 
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feWDM#5£ft#-S§-£iifif!l1-3 0 LD6 5I1 L 6 6 e>#*&3*l5 

£oT3 *>tCH#l/-if TDF 6 2 £jB&£a-T5 ftfcfjffiir 

[0 14 5] 

TD F 6 2 T'it*I$4xfeWDM^^;^#li, ft&4 olC^-WS^^ 6 3 tC 
Att£*l£o 

77>fA7l/-f^ Z/*f°7 4to* (^T> TFBGJ tWUHf*. ) 76^^b 
TPD 6 4 ICAftfSfl, ^M^il^n^o FBG7 6&, S + -band ©WD 

[0 14 6] 

*^5 6 3 T'^tt ^tlfeU 2 ©WDM^f FBG7 7^1TPD 

6 7JCAI*3*U F B G 7 7 li, S + - bandOWDM^ 

[0 14 7] 

6 3 If^W & 4xfe»3 ©WDM^SM ^tt, PD6 1£Alt3*U ft 

pd 6 i x*ytm3£&zftt=.mffim*> tdf A3 zx-mm^nx 

fjffi£*l£ S + -band 0)WDM#5£ft>fg-i§-<Z>ftA , 7 - (C*@^ U P D 6 1 
, £©«ffi&«&*5?SII*#7 1 Cffl^S. 

6 3 T'^ftf)tlfc^4 (DWDM^ft^te, WDMjj^ 3 5 IZAM 
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jZytm^lZ&tf Z>ytAV - «fc U < &6 <fc 3 {C^5 0 

[0 14 8] 

M3£#§6 8te. PD6 4£J:t*PD6 7 ^e>CD«SK&*n^tlffim» (01 1 

EEfc&JfrRU *©^JC|SKfem*S:LD«gSftIiI»6 6jcffi*-rs. LDMfr 
EJi&6 Zltf>M3l#§6 8/)^0ffli3lCJ:oTTDF 6 2 T'ifip§2 *IS WDM 

#^^f#<2#J#M^£¥'J$rU *0>#fJ#«&#fc<fcS<fc-5lCLD 5 5^(288 
l&ttiffi&WflfU TDF 6 2<Dfflmm£kft'ft1t%IWL-t2> B 
[0 14 9] 

ffi«fWfflFEi»3 8«, s#ufe«#^e>eai«©#^> rate & its ftrsc - 

tf»i»^«^e>i*fflStlS S + - b a n d ©WDM^3fc'f&#©^^t7-© BfiHt 
[0 15 0] 

if©WDM*y7 3 1 t©^lC«^5VATgi^ltlt^^iiHMfC<fcoT^^# 
[0151] 

E«*ff»IH»3 8(i, ROM7 4 fCSfcSflSZKBBWffifc V A Tfglfriaji& 7 
0©f6g«Kth©K#^e), i©B«H»S:VATffittllIK7 0 ©fiffltMglcSEtfcU 

M^ffi^f D/A7 2&, fij^ffi &-r>f S?*/H@fre>T^n^ffilcSgiftU 

, ?aii*7 1 fcaj#^£o 
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43¥ 1 1-228545 

[0 15 2] 

?g|l#§7 1 t±, D/A 7 2A^0ffiAi:PD 6 7 e>©*SK&«fii» (HI 1 1 

ATmmm&i 0Kmjj-?z> o vat(bs&ek7 oii, ^©11^71^^ 

StlS S + -band ©WDM^ftfg-ifcDftA? - £M#MBlC|fM1-£o 
[0153] 

PD5 4, 5 7, 6 1, 6 4, 6 7tt, ^ft U t=.%(D% A° «7 - (Ct£ ? tt^ £ fU 
^^T, E D F A 3 3 ±&<DTD A 5 2 £x;i/fcf >f A^5rttb7c^7 

7>frUc-ft;t££:£%fCLD5 5 fc¥##u-tfK:ft*TfllJifc'r*. ^<z>££, 

Mffl«77>fA'6 0, Sf^5 8, 6 8, 7 1 ©fiSBitfROM 7 4 (£>f*J 
gstt, C - b a n d ©WDMKM f ©i^C^t^c 
[0154] 

GS-EDFA34li, _ti#£>T D A 5 2 &SK©n:;i/tf ? Afciii£8s 

Mii7r>f;t6 0, M*#§5 8, 6 8, 7 l<Dmmfe&£T$RO 
M 7 4 <D|*l^te, L - b a n d ©WDM^SMf ^iC^t)t§ 0 

1 5 5 0 nmM^^£WIt-<5 EDFA33i:l 5 8 0 n mWl&&m 
Sr*(ltSGS-EDFA3 4 ^CDffiitte, x;i/lf 7ASI$:^lf^7 7^ 
ACD^S©ffijiJCfe«. tc*, x;i/tf7AW7 7>f A'ii, 1 5 5 0 nmig 
^Jgci: 1 5 8 0 nmi£«»« 1 5 8 0 nm^^igc^ff 

HSmifi 1 5 5 0 n mW&^motgmmiZ&^Z V^-£, 1 5 8 0 n mSSfS 
T?©##«&llfMtC2g3K'3'& 1 5 5 0 nmiSfif«!(iDJfc7 7>f^i| 

[0155] 

Ell 1 ?:MVNT^^ltitiIig«c?)^tcov>TI¥KEb^^, HI10{CJ3 
M«^©*fJ^S9^«, WDM^T't 2 1-I**£|fffl3*l«5 S + -ban d tf)W 
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1 1 — 228545 

DM^f#(iWDM^j^7 3 1 j&*£i5fffl3jriS S + -ban d©WDM^ 
3fcfe#lC*!N£U WDM^j^7 2 l-2^e>»£fJStlSC - ban d0WDM^ 
ytmmtWDMj]?^ 3 1 *^lifffi$tl-5C- b and ©WDM^j^fg-^lC** 
J5& L, WDMij^7 2 1 -3>fr *l£ L - b a n d ©WDMK^f^iiW 

DM*^7 3 1 fr&JtffflSfl&L- b a n d ©WDM^^fcfe^lC^fj&S'tS,, 
It, TDFA22iiTDFA3 2{CMl, EDFA2 3(iEFDA3 3 IZM 
JG&U GS-EDFA24B, GS-EDFA3 4i:Mt5. S&JC, WDM 
A^725 liWDM^J^"^ 3 5 &C*f£SL, ^}^^2 7-1—2 7-3&#>^ 3 7-1 
— 3 7-3JCjtfj£U 2 6-1—2 6-3&7fcA°r7-;* 3 6-1—3 

6-3tC#f/£-3-3 0 
[0 15 6] 

WDM^Sl3tm#3ai^«©«*S:Ji-r#'&JCli, #^©^#iC r OSJ ©m*. 
^S:3e»JCinAT^ , r*. M^-tf. TD F A 2 2 WfflVATti, r VAT 5 9 
osj T*fe^ 0 Ife^ot, r TDF 5 2 osj & % T D F A 2 2 ft© T D F U 
, TTDF52J it. TDFA3 2fi©TDF^t„ 
[0 15 7] 

m&T%l ^VnLII*«5. 3lNtg7, Ht3fc^9, ff#^12, fflN*£l4, ft 

e 33 j: # 1 8 izmmcD^m urn i (Dmmmmt<DMi^mmc-D^x 

it. m-gkftm^mtWDMf}-?^ 3 l tC*fj£U ftfflfli^l&teTDFA3 2, E 
DFA33, GS-EDFA34 &C;TO U 3 8 CM 

[0 15 8] 

V*TWU 3fcM#^#att3t«-^^8P 2 0»C*fj£U 3ti|»S#at±TD F A 2 
2, EDFA2 3, G S - E D F A 2 4 JC*fjE& U ffl»#®ttffi«lfWttlII» 2 8 
fc*f£&U 8kR#S3M8W:W DM 2 5 



2000-3041403 



i 1—228545 

WLltytiSflr&titB 2 0, WDMA^52 1, TDFA22, EDFA2 3, GS 
-EDFA24, WDMjj^72 5, 2 6, # ^ 9 2 7 J: t>*M 

DM*^54 1, TDFA4 2, EDFA43, GS-EDFA44, WDM* 

y^4 5 sj:i;jtf#sfa5 4 6 (c*fjcs-t^ 0 fit, ybmmmmizwDMij-? 

731, TDFA32, EDFA33, GS-EDFA34, WDM*^^35 
, ^>7-^-^3 6, #^3 7 ££t>*MmfMlIJ{&3 8 tCM/ft-TS,, 

[0159] 

IttTDFA3 2, ED F A3 3, G S - E D F A 3 4 lC*f£Sf 
[0 16 0] 

JHT&£(Z>T% S + - b a ndCWDM^SMf ©ffMMCo^TiiratS 

o 

^IlfiS + -ban dCDWDM^^^M-^li, TDF 5 2 T?ffi5g<Df(J«lCJi 
3(Z)£:£, PD5 4fcPD5 7i:t'TDF 5 2 0!)|Sti:£WSS + - 
b a n d©WDM#5£ft<f#<MA°r7-&^ffiU 11^5 8 #d<Z>fcffl*g*lC 
mVTLVMmm&5 6 &fflfflr*-S£i:JC.I:j; TDF 5 2 ©M&j&Tfe©^ 0 .t7 - £ 
— Ji©m3£©5pJ^tC««jKI^Stl*. TD F 5 2<Z)flJ#te, M 
7^©^A°'7-{C^#-r^CDT% r®<fce>(CTDF 5 2 ©®jg^©^rCt7 - &3H«S 
tSi tC J: *J, — 3t©m^©3pJ»tCj|t^ , t*i^««'ri?So 
[0161] 

»T^©3pJWJCJ|?(iS*lfc S + - band©WDMWff(i, VAT 5 9 T* 
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#5(2. 1 1—228545 

0) 3t A ? - & 8*St 3 tl £ . 

M3tf§7 1&, PD 6 1 fre>tf>ffl;fr£:D/A 7 2-h^(DmtSil(Dm 
^^<^5«i:9iCVAT5 9<D^gt$:||i[t5. lit', P D 6 1 
r©^^S*^<^|g<Z)i4im^tt>\|||^{C|ifffi$tl-g> S + -ban d fflWDM^ 
H%m^<n%rty~-\^^Z>o — D/A7 2^e,©ffi*tt, ^S©cfiJttSI 

^\*fm"r^^S + - band©WDM«if©^C-0HMt^5 o 3 
[0 16 2] 

•eiT, VAT 5 9 frbM&Ztlfc S + - b a n d 0DWDM^^>6^#tt, D 
C 6 0"£3H»tflt«S*U TDF62T'S + - ban d W©3pJ»^S:WfiES :ft* 
□ 3 0Di:t, PD64i:PD67iitTDF62 ©l&tfeKlfe^S S + -band 

<DWDM^ytm^(Dmmmm^niL. sums 6 si*, zafamffimzfavx 

L D|gi&HIS& 6 6 &iW«!"t<5£fclC «k U TD F 6 2 (DlMfttf)^ A? - &Sf^ 
S + - b a n drt©flJ#«^?:S{^<tri:^T^S. TDF 6 2ffl 
©SftCBftA? 3ffli^iCTDF62(Dl 

[0163] 

r©J;^tCTDF 5 2, 6 2 0) 2 SlCfco'T V^CDtt, T D F <D^mt.^mt& 
TDFT'M|It't^^fei?)tfe5. 

T, TDFA32, EDFA3 3fe«fct;GS-EDFA3 4f ftftlCDWlCfeW 
* *±S7c3R*iD3t 77>f X0> 2 ^«^{C J: »J #tSt^«W ©ffj»«^ £ 
<-TZli:^T^-2> 0 £*>fC, HI ©^^ffitf^^S/^Ate, TDFA3 2 
, EDFA33£J:t>*GS-EDFA3 4 ^£ 4x^4x0)1*1^ V A T tC J: U # 



5 8 
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#3* 11 — 228545 

[0164] 

WDM^J^7 2 l-lj^'f»|*fflStlfeS + -ban dOWDMMMftt T 
D F 5 2os"e^f^Of(J#{Ctfi|li$tL§ 0 3(7) tt,. PD 5 4os£ PD 5 7os£T* 
TDF5 2os<Z)f&&K:;J3tt5 S + -b a ndCWDMMif®^/^-^ 
fflU 11^5 8os*^©tftffiJ§mK:iSUTLD«»|lIK5 6 osfcM^ -5 3 
i:ioTTDF5 2os<z>®h@3fe<03fe/*a-&W»"*-.5;fr£, — M(Dffife<D$m ic 

[0 16 5] 

m^©^J#C^ifrg$tl7^S + - bandCWDMMIfll VAT59os 
T* (D%^ V - £ £ *l 3 o 

^©t^,'IM7 1 osfc*, P D 6 1 osfr D/A 7 2 osfr P, <Z)ffi;fr 
£.<Dmtfte<teZ> £?IZVAT 5 9os©M«&Mf-r£o 33T% P D 6 1 os 

tC^m^tlSS + -ban d©WDM^i§0)|Ai7-(CffiStS. D/A 
+ - b a n d CDWDM;£^ftf§#©ftAy-©0JWilT*&3o Z.<Dt=.$>, VAT 
[0 16 6] 

f bt, V AT 5 9 osfr&jJfflSftfe S + - bandCOWDM^fftt 
DC 6 0osT?^tfc«fl|S4x, TDF6 2osT*S + - b a n d p*ftf)*rj# 
£*l£„ PD 6 4os£ PD 6 7ostt'TDF 6 2 os0|&ffclC;i5tt<& S 

+ -band ©WDM^^i^COflJUM^tffl $#38 6 8 os&, 
HJjjSSlCjSD'r LDK»08&6 6os^t5 3iltCj:oTTDF 6 2 oscD!rj£a 
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#5p 1 1—228545 
itC^t^-^iSt^f,, S + - b a n d ft <Z)fa»ffi*4 & < 
[0 16 7] 

^mmmn£M%j<Dtpm^nh<D&.m^&\,^T. tdfa2 2, edfa23s 

£Z$G S-EDFA24 ^n^tMDfaiZ&tf Z>%i±mfGmW'fiayb7 T <i A© 2 S 

HSfe^Jffitf^fcizlS/X^Ali, TDFA3 2, EDFA3 3 fei^GS-EDF 
A 3 4 -tti-^tKOfttCfe^S VATtC «k »J#A> KJC^U-X>7T i/X 2:18^* 

[0 16 8] 

>> ^ t- A <D ffiffi 2: foJ_h "T £ r £ ifi g Z> . 

TDFA22, 3 2, E D F A 2 3 , 3 3 £ J: £>*G S - E D F A 2 4 , 3 4©ffi 
[0169] 

r^S'&JCfe^SJftWffiatCBB'rS^-^tt, TDFA2 2, 32, EDFA 
2 3, 3 3, GS-EDFA 2 4, 3 4 tl-?*lC*fLT, jajS3t»T&* L 
D 5 5, 6 6©U-1f3t©^t7-rfc(Z>«l : &^«ISt*«Ptt*i?&*. 

£&£f&[lU& 3 8 ROM7 5{C^$4xfeZl<Z)||#Jii5:^#'ffi : & 

tibt, rom 5 1 izmm2ftt~mmyb^y^%mft^v-fti&T--7)v%:m 

flaUT?fHt3tifeB««[&^iE't*. fit, E&$lftrm% 3 8 te, ^(Z)fgIE£ 
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[0 17 0] 

27tPD54 £©|S31CA> Kft'T?*JS?ftS©^'V*;i/©3t©*3ljfi , r<6 J:^tC 
aift^O^^SrKSStifeFBGSrS e>JC|8^, PD 6 1 ©ftfry (CPD 

UE*&£:flMUC-r S3 t^T?g5. SfcJC, ROM7 5 SrKttT %> «fc V*. 
[0171] 

^^;i/0D^°'7-©*l:tffibtTDFA2 2, 3 2 
, EDFA2 3, 3 3, GS-EDFA2 4, 3 4 ©#ffl;ft fcUffi-T SfllJ^tt, 

is w tc -r * -r- a © njg^n t? & s B 

[0 17 2] 

ytm-zmmmmvzif&LT. z.<Dytm^zm&ytmmmw:r>&m*Mi,. wdm 

m-^ti, C - b a n dOffitS^tCK^Stlfc^-V^^Rt fflWDMKTO 
tL-ban d ©8kK*&«lCtBj£ S tlfc* * * ;H5t u ©WDM^Mf £ £ 

[0173] 

Ell 2ti, ^2©^J6^J8tCfeWS^fi^5/^-?A<Z)^*I^S:^"rBr^*>* 
o fcfc, HI ©mfe^JKiiH— CD*fiRtCov^Tli, Hf-<Z>ff-&&ttU -£©3&BJ! 



6 1 
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1 1 — 228545 

®12tCfc^T, t moyt^^&fc^ 8 0-l~8 O-ttt, C-band tf)^ 

^*;n 3^e>^^>*;bt tc*tj£i-.53te'fg-£ £*i£>3fcfc#£/£ 
3P8 o-i~8 o-ttt, ^ti^ti, MxJ£, ^^*;i/tcfti»;^T?)nfeaES©u- 

[0174] 

3tl^^fg#^^P8 0-1-8 O-tT'^^&ft'fg-^te, WDM^j^72 1 
-2TWDN#^3fcte#»Cift:5#M3*lT, E D F A 2 3 IC AftcS tl5o ED FA 
2 3it K««!l»lir»8 2JCj:oTfB*^«!l.»Stl, -ffiDjg^, ^©C-ban 

ndfflWDMMIflt WDMA^5 2 5{CA»an5. 
[0 17 5] 

fit, L-bandffiWDM^Mflt u «© 8 0 -t+l~ 

8 0-t+u, WDM*y52 l-3^J;t?GS-EDFA2 4 ?> & 6_h*!> £ IHittf) 
«/* JC J: »J WDMjj^7 2 5 lCAft£*l£ 0 

rtl^WDM^j^7 2 5 tCAftbfc, C-band ©WDM^jS^fg-ff L - 
bandCWDMMIfillt IffiWDM*^7 2 5T«M$tl, 2 
^JgcWDM^^^#^^oT^^S&-efe^^^T-f A4 8-ltdtffiS*U 

[0 17 6] 

%-77^AA 8-lJi, &S©t£i&B3g1K|*©WDM;&y9 8 4A jC&JftStlS. 
)t77^ 714 8-l^lbtWDM^^7 8 4 A tCAft2 tltz. 2 »fiS«WDM 
^ftM^te, WDMtj^^ 8 4A T*#A> KtCM^It^tl, -£4l^*l;*J ^ 
2 7-2, 2 7-3{CAft2*l£„ 
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1 1 — 228545 

WDM#y^84A *nfthT%-774 8 -ltC*fffi3 tl-5.. 

, C - b a n dfflWDMK)ti#iL- ban d ©WDM^if £ 7 

fc, m^©^A°t7-li, WDMii^8 4A T'C-band©WDMMif 
tL-b a n d ®WDM^^f# £ lc£ D £*i3c 7 -Y ^ 4 8-lft<Z>^t# 

[0 17 7] 

H3 (b) (d) {C^J^fC SN*^*e>ffc&JC <fc £Jf i|ig£ WDM* :7° 

584A (DJS^cfctt, tftS^ttSr^-rsr^&^itL/J&Wtlli^&ftV^ 
[0 17 8] 

jb >^ 2 7-2}CAtJ£#l£C- band ©WDM^ftff ZLO)^^^ 2 

7 -2 T? 3 *U 3fcr?t7-* 2 6-2£ E D F A 3 3 A HlZAM£frZ> 
. C - b a n d<Z)WDM#^3fcf§#<a3£/\°?-&C|igL3fcA , 7-*-# 2 6-2T*ft 

f Lt> iJZf'y 2 7-3{CAlt$tlfeL - b a n d (DWDM^^^tm^lt. WAS 
tC, 2 7-3T?3e>tC#tt£*U )tA''7-^-^26-3iGS-EDFA3 

4 A ^fCAtif^tlSo L - b a n dCWDM^SMf 

-*-*2 6-3T'ItM^tlfeftMM^(i> t8f©<Z>ffi«ifli!l»ta» 8 2CM$^5 

o 

[0179] 

ffiffifWfflUIIft 8 2 tt, rtl^>^AC7-^ -# 2 6-2, 2 6-3<Z>ffl;ftS:£feU 
K©3fc/ir;-(Z>M«:»ffiLT, * <D&ifit* < «fc e> JC#A> K 
SEDFA2 3 & <fct>*G S - E D F A 2 4 CD ffi^J £ -e4X"?ixWfl|St" £ . 

— E D F A 3 3 A \ZAM LfcC- b a n d ©WDM^S^-ft^i, EDF 
A3 3 A T'ifillgStU WDM*y7 3 5 A [CAM $ *l<5. EDFA33A te, f& 
SE-tSffimflfflWHaS&S 5A tC«fcoTffi*«««!l»3tl, IOC-ban 

[0 18 0] 



ffiSE4# 2000-3041403 
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■eUT, GS-EDFA34A JCAt* LfrL- band CDWDM^ftfg-^te 

, &mmmm&8 5 a iciy^&ifflfatisGs-EDFAa 4 a r-ffipi^ti 

, WDM^J^3 5A {CAtJ£*l3 0 

IC0WDMA^73 5A JCAt* K©WDM#S3ti#tt, 'fflWD 

M^3 5A T'?^#fi$tlT#tJ t 2M^OTDM^3 , 6M-til^oT, 3£7 
T^A'4 8-2tC«-ffiatl, &S<Z>#i«S6ttK:fc& 3*1-5. 
[0181] 

%7TJA4 8-2W:, ^ca©tt»«ISIfa^©WDM3t7^ , 9 8 4B tCfgt*34xS. 
3t7T>r 8-2^j|btWDM*^ 8 4B {CAM 3 2 iMiWDM 
WDM*^7 8 4B T*#A> KiCM^H^tl, ^tl^tl*^ 
3 7A-2 , 3 7A-3 (CAH^tlS. 
[0 18 2] 

fifrj@#2K 8 6 B !f)fcS:»ig'rSLDi:r©LDS:«gi& , tS««g 

WDM^^784B &^UT3t7r>f 8-2lC*fffi34X-5o 

3 7A-2 IZAMZnfcC - b a n d CDWDM^sS&fe-tW:, Z\(DiJ-f=y 
3 7A-2 tC#W & *U 9-^-^ 3 6A-2 £EDFA33B £ iZAtt 

StlS. C- b a n d ©WDM^^C^©#0>3t^t7 - IZM - * - # 3 6 

a-2 vtm^nr=.tfm^it. mm^mn^mmm s 5 a (c^#$4x^ 0 

[0183] 

•eit, * ^7 3 7 A-3 CAIf a tlfe L - b a n d CD WDMJ m 

mz, 3 7A-3 e>jc^^e>n, ^^9-^-^3 6A-3 ^gs-ed 

FA3 4B £fCA*f2*l£ 0 L - b a n d^WDM^S^f f ©^^-tCMl 
7fc/\°<?-*-#3 6A-3 ^tfifflSftfcfHWiB^tt. ttf^gCDS£mM^lHl5& 8 5 A \Z 

[0184] 

M»J^HIi^8 5 A it, Z\ftib%rtV-*-Z 3 6A-2 . 3 6A-3 0{fiij$:g 



6 4 
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1 1 - 2 2 8 5 4 5 

fg*g1-<5 E D F A 3 3 A £ «fc XfG S - E D F A 3 4B ©ffi ft -£ft§SIfflJ"*S 

a 

— E D F A 3 3 B CAlf b t C - b a n d ©WDM^M #H E D F 
A 3 3B -e*f(63ft, WDM^J^7 3 5B fCAt*£ft£o E D F A 3 3B fcfc, & 
atSHMiliaB&8 5B (CioTfljA^MW^n, ^©MHI, IfflC-ban 

d ©WDM^r^3t^#©^6^r7-*^l¥SftSo 
[0 18 5] 

-£l/T, GS-EDFA3 4B ICAtJbfcL-b a n d ©WDM^^^^-^ti 
, £ftffirfflria&8 5B CJ:yffl*SWIPS<l5GS-EDFA3 4B T?*t?«Sft 
, WDMij^73 5B &CAf*£ft£o 
[0 18 6] 

wfflWDM^^73 5B lCA*fLfc&/*> K<Z>WDM#5£3frfg#W:, 3 CO WD 
M:/^3 5B "e?K^#*^ftTSt>*2?^^OTDM^^:3 , 6M#i:^oT, ft? 
T-TA4 8-3(C|tfffi£ft, r^|gCDif^SlC^j2l$ft-5 0 

-©Jtra • ffl»J3«fctftft«#SSftT, #H£cM2ft£ = rCD#A> K^fccM 
^t7-CDi»#S • MfPte, ±i£(DJ:e>lc, #cS®tt-£#*t (fSSBft©^? - * - 
^ 3 6-2, 3 6-3C9ffi;frlCSo~V\TMI£ft£E D F A 3 3, GS-EDFA3 
4 JCioT-eft-rftWMSSftS. 
[0 18 7] 

WDM*^74 UCAfJ^ft, i©WDMA^54 1 T*£-A > K(CM^7>il^ ft 
, -eft^ftTjy^ 3 6Z-2 , 3 6Z-3 lCAM£ft£„ 

3 7Z-2 tCAt*£ft£:C- b and CDWDM#5£7fcM#te, Z.(Dij^=y 
3 7Z-2 T*£ e>tC#W-e>ft, ft'*?-;* 36Z-2 tEDFA4 3 tlZAMZ 
ft3„ C- b a n d(DWDM:fr^M#©ft^?-lC|l|LftA 0, 7-*-# 3 6 Z- 
2 T'ftM^ftfeffll^ti, ttfa©S£««IfflfiaB&8 5Z-tCiilMSft* 0 
[0 18 8] 

fit, ^^7 3 7Z-3 (CAt!f£ftfcL- b a n d CD WD ft 
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*£iC, j3-J=y 3 7Z-3 kJC^tt^tl, 6Z-3 i:GS-ED 

F A4 4 £ICAI*3*1<6. L-band ©WDM;£^3fcfe#0>3fcA>7--K:KL3fe 
A?-*-* 3 6Z-3 T'ltM^tlfeftMMmti, f&S<BffimiW»lin» 8 5Z IC*I 

[0189] 

E DF A 4 3 ■eifipS^n^C- ban d (Z)WDM^^^##li, WDMyfj^7 
4 5-2icA#f3*u 1 **e>^**;i/t £V?-V *JlZ £.®.-BkftMZftZ> 

. tft^iitsnfe#^-v*;i/©^#tt, **i-e*i3fefe#SMas8 7-i~8 7-t 

f IT, GS-EDFA4 4 T'iffiS^ L - ban d ©WDM^i^fg-^te 
, WDM>!j^7 4 5-3t > ^ -V * Jll & 5^ -V * ;i/ u * T*^ -V * ;i/ r £ 

8 7-t+i~8 7-t+ujcwffiS4x, gra • aasstis. 

[0 19 0] 

EDFA2 3, 3 3 feck^G S - E D F A 2 4 , 3 4«D||jEftl±, ROM5 los 
, 5 1 0ft^££tfMM»Ptg5&8 2, 8 5©ftff#ftS«:l»#, H ©HM^ffil 

-SrStJUI — JCTSfeftJC, tfiittSa**e»ftfffl3*l<SC- ban d®WDMK 
#M#tf)^*;M&#k (0^k^t-l) ^»JfiDL/fc»-&»CC- b a n d<D 

fr£>tlfffi£*l£C - b a n d ©WDM^fffflf -v * Jl&W k ( 1 £ k£ t 
- 1 ) £tt8*<J>l/fc»-&tCC- b a n d0WDM^i#CfeW5 1 

[0191] 

# >^ 3 5 ittSlfllOWDM*^^ 3 1 £<Z)*i3c£#jf Lfc_LT*, k<D 
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1 1 — 228545 
k = 0 ©a-^tC^f-r S L-band ©WDMMfflC^WS lf^r 

[0192] 

Tte, iMi?IttWDM*^7 8 4 JCfcfffiU 3fci»*I#««:E D F A 3 3 
«fctfGS-EDFA3 4K:*fJ5S.U «H ! W#®ttffiSf6!l»iai& 8 5 JC^/S b, M« 

i, 3, 5, if*^i 7fcj:tf»*^i 9 K.mm^mvi-jsvf 

[0 19 3] 

V*Ttt, ^#^#m«^M#^«8 OICM/SU 3fel|li#SttEDFA2 
3^3J:^GS-EDFA2 4 totfJCS U 1W»#®ttffi««!Maiia» 8 2tC*fj£U 

»#£2 8 ^ciB*cD|§0^^ll2©^^i6^ffiha)*f^5M^^cov^Ttt, fti£fii£ 

Sl£3fcte#£jEfc3P8 0, WDMA^72 1, EDFA23, GS-EDFA24 
, WDM*^72 5, ftA?-* 2 6. fjzf^ 2 7 £ J: S£«fl81Iir|IJ» 8 2 
tCfcft&U ^Mli^77^y?4 8&C#f£SU 3fc3teiS«W:WDM#:/9 4 1 
, EDFA43, GS-EDFA44, WDM^J ^9 4 5 fed: tfftfg -^MSP 8 
7JC*flS*rs. f bt, ftifflg^gteWDM*^ 8 4, EDFA33, GS- 
EDFA34, WDM*^73 5, ^^-^-^ 3 6, ^^7 3 7, £frj@ft£i 
8 6fe«fctJfSgKffiI»H»8 SlCj^JCS-TS. Jt/^-^-*3 6fiJ:tfA^ 

[0194] 

8t*^3 O{cia«o^0B^^2©HJ6^i:©^M^lcovNTli, 7fc*fipg# 
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1 1—228545 
t(iEDFA3 3 fcj:t>*GS-EDF A3 4 lZ%tfo-tZ> 0 

[0 19 5] 

Z-(D£ot£%fcm.is?>T AT'C- b a n d m (l^m^t) IZ 

•?Z>m&lZte. IIWI?l8 2it mf ^*;b#£3£M#£f£BP8 0-1-8 0 

-mtcgrju^T, ^tm^^mms o-i~8 o-miz^tm^^^m^-^^o 

[0 19 6] 

WDM*^7 2 l-2T*2&«#fi£*U EDFA237?f 
ipS£*l3o ffflg^, WDMA ^5 2 5 T' L - b a n d © u ifflWDM 
tmM&mZtlT 2 MS^Jgc WDM^^i: hX% 7 T-f A 4 8-l£te?££ 

3©*:^ 2I^igtWDM^fSMfH Ifrj@3fc«8 6A fr&©I&jS3fclC,fc 
»J3fe:7 7>f A4 8-lcfiT*^^ T^ifcSL&iB- IWDM^^y 8 4 A tf)*13c#£ 

te^fe©"*?***^, 3^-7T^A4 8-l&e^ffelCfcttS#A:/ K.<MA!7--S: 
III — (C -T £ £. #> © (D T? te& 
[0 19 7] 

c-bandfflf^^jl/i?:, 3 ^ *;i/itfiII3*S 

t&-&»Ctt, II»iJ|8 2!t 3^*;i/£fr£{CftfB-^£j»8 0-m~8 0 
-m+3iCSHU^T, 3fefB-3£/Sffl$8 0-1—8 0-m+3»C}frf3-^«:£Jft3-£S. 

£&a*lfc3Mg#fcJ:, WDM*^7 2 1-2^iRfi#13n, EDFA23t*f 

[0198] 

M*M#¥EIi& 8 2 li, ROM 5 1 osfr^C- b a n dfflWDM^ 
Mf©f^*W3 (0^k^t-l) £tfJ*fl|l0fc»-#tCC- b a n d © 
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1 1-228545 

dfa2 3<Dmij^mm-t^ a -r ^^^jvm^mm-t^mvit. mx\t 

, EI5 (a) KaVTPO 5:S$ICI 1 tM^©3t;ir;- SrSf^/^-Sf 3t 

<b m ^ * n » 'p& v % % j n° ? - & if & & a m k l r 0j m & ff e> . 

[0199] 

fit, WDM*^72 5TL-band0ui0WDMKMf 

ROM5 1 os^^*;i,j&<Z)^/J> U 1 * * U <D%AV -©if 

# j& l r # a > k ic v x > 7 y * & » & 3 m^mm<Dmmmu & « 

[0 2 0 0] 

d © j: e> ic g-tpmrnrnzt \z 3 t&R#«w©#j#«$4#«#fc < & s a* e>, 

[0 2 0 1 ] 

3fe##33Mra«"C£j*LT, £<Bftte#£«^3fc#*I£«T?#Ha*IKU WDM 
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#^ 11-228545 

^mzmfeznt^v^jimt owDMwtft l- b a nd©i^fit 

[0 2 0 2] 

o 

[0 2 0 3] 

IH 1 3 {C^T, tfiC^ft MM 0-s+l~2 O-s+tlt C-band 
£f$32 0-s+l— 2 O-s+tT^^^tlfe^^fS^tt, VAT 9 0-1—9 0-t{C-£ 
VAT 9 0-1-9 0-Ut. AMZtlZyb&yt^V-Z'ffi&LTttmis* *V>WL 

9 1-1-9 i-uz£^T"£ti?nfflfflztiz> e fit, &v ATummms 1-1 

-9 l-t©igj£tt, ^&-r£VAT0J$JEI!&9 4 {C J:oTS3^$tlS = 
[0 2 04] 

C - b a n d ©^^fg-^tf^A 0 ? - te, £-}fcf§-if {C*f/£-f£ V A T 9 0-1—9 

vat 9 o-i~9 o-tfribftrtv-*zft?ftmMznxM&znr~&ybm-% 

It. WDMjj^7 2 1 -2{CAU£*U rfflWDMA^ 2 1 -2T*$m#M2 *lT 
C-band ©WDM^)tf f i:«;S 0 :0C-ban d©WDM^M^ 
tt, mZ-\f. ^rj-JlO : 1 tf>StJ-£T*2o{C#tt£;*J^ 9 2-2fCAf*£*l 
5. 



2000-3041403 



11-228545 

[0 2 0 5] 

9 2-2-ZftV5 t>nt=.%rtV ~(DA^ \^(DC- b a n dWDM^SM 

^>fif 9 3-2&CAf*£ft, C- b a n d WDM^^ff -^©X^? ^tffHRfS 
ft£„ fit, N^T^-fif 9 3-2te, ftMLfcX^^ h;i/©^^V 

ATiWttriHn»9 4 (cmiJ^tl^o 
[0 2 0 6] 

— *^79 2-2l?;frtt£ft£7 , feA 1 7-©;*:£V^tf)C- ban d WDM^ 
Kytm^lZ. EDFA2 3(CA*T§*lS. EDFA23li, SKSlfBJfflrEI 
»9 5JCj:oTffi##iWffll3ft, -£<Z)MIH, S*»tC, ICC-bandfflWDM 
^^fcte^^tf-tffflWSftS. 7fcA<7-£»|I2ft£C- b a n d©WD 
Mttftm^lZ. WDM#:/^ 2 5 fCAM£ft£ 0 
[0 2 0 7] 

fit, L-band0WDMM|#li, u!ffi)t^M2 0-t+l~ 
2 0-t+u, V AT 9 0-t+l~9 0 -t+u, V A TMW)\5l8& 9 0 -t+l~ 9 0 -t+u, W 
DM^j^7 2 1-3, ^^7 9 2-3, ^ ^ V V Jl T A if 9 3 -3, VAT$([$J0 
S&94feJ;tfGS-EDFA2 4 ^ 6 &&_hi& £ 3«©#^IC «k U£i&£ft, W 
DMj!j^2 5JCAftfSn&. 
[0 2 0 8] 

^H^WDM*^7 2 5fCAf*L7c, C-b a n d®WDM^ffi:L- 
bandCWDMKMfttt, 2 5 ftft^lS ft, 2 j& 

J^igc W DM^3t^-f Ute-oT ytfcm&X* & Z> % 7 7 >f A 4 8 -1 iZMft £ ft, 

)t77^t4 8 -Hi, ^a<0*iKISIfllW<©WDM.*^9 3 1A JClgiffiStlS. 
^77^ A 4 S-l^^LTWDM^i^ 3 1A tCA*f 2 ftfc 2 WOTDM 
^ftfg-if te, WDM*^93 1A T*#A> K ft, -eft^ft^^^ 
2 7-2, 2 7-3&CAlKf£ft£o 
[0 2 0 9] 

2 7-2KLA*f3ftfcC- band CQWDM^^ff It Z.<D^^f=y 2 
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11-228545 

7-2T*£ blZfttfbtl, ^C-^-^26-2iEDFA33A £fCAtf2*l& 
„ C-b a n d ©WDM^f f O^U-iCil^ 1 ;-^ 2 6-2"eit 

fbt, #:7°^ 2 7-3&CAU£*l£L- b a n dOWDM^M^it |Hf*£ 
IC, 2 7-3-e£ £>&CtW3*U 6-3tGS-EDFA3 

4 A £&CAtif£*l<5 0 . L- b a n d©WDM^3tf fO^^-tCHU^;^ 

o 

[0 2 10] 

m$lfflfflm$& 9 5 Zltl'bftA?-*-* 2 6-2, 2 e-Staffi^Sr^fSU 

5EDFA2 3 £ J: tFG S - E D F A 2 4 (Dffi* fc^n^tltM^ £ = 

— EDFA3 3 A lCA*fb£C- b a n d (DWDM^M^Ji, EDF 
A3 3 A "£ifif@£;ft, WDMA^73 5 A {CA&f£;ft£o EDFA33A Ii 
m0I^tSI1^3 8A lC<fcoTffiiJ^MWS^ -e©*g^, I(DC-band©WD 

[0211] 

•eit, GS-EDFA34A &CA£t Lfc L - b a n d OWDM^Mftt 
, ESHWfflUSB&a 8 A ICJ:ytt}A*ffl»anSGS-EDFA3 4 a t? it dsn 
, WDMA^53 5A lCA&f£*l£ = 

I£DWDM*^73 5 A fCAtf Lfc&Ay K©WDM^3t^tt, I©WD 

m^^3 5A T*m&&mzftxnzf zw^mwDMttytm-^ tft^x, %? 

[0212] 

<D%rtV~* 3 6-2, 3 6-30)ft;fr{C^o*VyTM$lf2*l£E D F A 3 3, G 
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1 1 — 228545 

S-EDFA34 K J:oT-£jn-£ftaHttf3*l*. 
[0213] 

WDM^j^74 ItCAWStU i©WDM*^74 1 X'&A > Flzm&&mi< ft 
, ^ft^ft*^ 3 6Z-2 , 3 6Z-3 fCA*f£ft& 0 

7Z-2 tCAt*£ft£C- b a n dfflWDM^mtt, Z.Oii'J'y 
3 7Z-2 T»3 e>JC^^e»tl, ft^?-*-* 36Z-2 il E D F A 4 3 £fCAltf£ 
ft5 0 C-band (7)WDM^^^M#©7^^ ^ - fCgi L^^? - ;* - # 3 6 Z- 

2 T*itM$tifeftMM^^> f&s©E««!lffiria»8 sz jc^sns. 

[0214] 

E D F A 4 3 T?Jf*g3ftfcC- b a n d®WDM«f^tt 3fcA 

1 0 : 1 2 otC#tt5#:/9 9 6 -2JCAI* £ ft& . 

# ^9 9 2-2-e^tf ^tlfe^A 0l 7-©/h$ \^<DC- ban dWDM^M 
Alt^S3t©^^-e-©iRSJCfeW<63teAr7-&ttffit-*^^^ h;i/T-7- 
^-f if 9 7-2{CAlJ£*U C - b a n dWDM^M h;i/#tfWS 
-eUT, h^7t5>f if 9 7-2tt, ftML£*^ W^tf>^J|l$:l£ 

M«|f[a{&9 5 {Cffi^U IPJW9 5it r«H0t^VATK» 

0S&9 4 izmx-rz, 

[0215] 

— iJ^'y 9 2-ZV^hnt=.%^V-(D±^\^1SC0C- b a n dWDM^ 

^*;i/rhM«7>!lt£*i&o tft*^«istife#^-v*^/©^#t±. ^ft^ftft 

fg-^-^fssM e-s+i~4 6-s+tfctjm£*u &m • ra^ti^o 

f LT, 77^3 7Z-3 iCAlt^tl^L- b a n d (Z)W DM#!i£7£fg#te, # 
^7 3 7Z-3, tE^?-;* — * 3 6Z-3 „ GS — EDFA4 4, A^79 6-3, 

N;i/T-^^>f if 9 7-3, WDM*^54 5 -3£ <fc O^fS^M^ 4 6-s+t 
+1-4 6-s+t+u^e>*S±34hl^»©#fiJttCj: »J, £fg • fltJl£ft6o 
[0216] 
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4f¥ 1 1—228545 

^-^ifipg^fiiCjJStf £ E D F A 3 3 fc<fct>*G S-EDFA34 ©*J«tt, 3£ 

DF62, FBG76, 77, PD64, 6 7 , Sg39£HI& 6 8 , LDIElfrEni&6 
6fcJ:^>*LD 6 5tCfSx.T, 3fe7 T >f /*JfMi*&0)f!l»^<ft #7 9 8 

[0 2 17] 

t53illCj;oTEDF 7 8 <Z)ffJ»tft«^ffi Sr*-fb"rStt*T?tt, ^©^^ 

ipg^« ic At* £ *i 6 W D M # jfcftte # #Sft«flf« Wtf^yx^r^&JSSftT 

V^<£>T% EDF 7 8<Dfflftm&ft&*&&{zmt + & 
3„ 
[0 2 18] 

«Sfr£©2ifoR^SnVDM#^3fete#ra:, WDM*7°7 3 1 iCAIfStl, r<Z) 
WDMj&^7 3 1 K^fclCSflhS^JitStlS. ^l3nfcC-b and© 

WDM}fr5£3ft^#HU E D F A 3 3 ]H<DfJ-f^ 3 7-2JCA#S4x«. f IT, # 
H^tlfeL-b a ndCDWDM^M^il GS-EDFA3 4ft©A^7 3 
7-3iCA&f£*l£<, 
[0219] 

Itl?)EDFA3 3 £<fct>*G S-EDFA34 ft fc^ipg-T £#± 

©T% E D F A 3 3 ©^^(CoVNTSJiB^L, GS-EDFA3 4©M(Co^T 

sire 

J^T. EDFA3 3i:a^t, SiW"TS. 
[0 2 2 0] 

tftftLtc iizf'y 3 7-2T*7>^^tlfe^Ai7-©/jN$ ^^^(DWDM^ 

PD 5 4 lCAft£*U 3fe*aS&a*l.5. PD5 4tt rtf)ft«^|£ 
4xfe«S6&ftj* , t*?ilJ¥*5 8 fcA/D 7 3 tlCffi^jf A/D7 3&, A 77 

$tife«M$:r^Dy*^^>T r 'r.^^;i/*ic^L, llMHiS!&3 sterna 
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#5(2 i 1—228545 

[0 2 2 1] 

— #>^3 7-lT*^^•t^tlfe3 , 6/^°'7■-©^$V^^(^)WDM^^:^M#tt, 
x;i/tf-)i««7 7^/1 (JKT, r e D F j i:H&gH-r«>= ) 7 8fCAt*£*i£ 

a 

E D F 7 8 tt, LD5 5 & © 3fc SrlRlR't S £ h IZ «fc U BMftlf&J&fc 

U »#jfiMjffc«fc UWDM^ft^fc^iK?**. L D 5 5 fcfc, LD«8S&|If»5 

6 a *is«s&««sk: iot> edf7 8*m&?z>\;--y ! yt*:Mm-?z> 

a 

[0.2 2 2] 

E D F 7 8-eii(SS*lfeWDM^3te«#tt, A^75 3 fCAIhf2*l£o ^ 
9 5 St'^t^^fc^^-C/h^^JfflWDM^Mflt PD 5 7 iCA&f 

^W#I5 8tt, PD 5 4 fc<i:tfPD 5 7 # &<Z>«iffi&*ft^*lSffi» (014 
iC^gf^) fc/SV^TWEKllEglUfctfeJCP D 5 4 IC J;S«Ei: P D 5 7 ic <fc&* 

EIS&5 6 X(>DM^#§5 6**e>©ffl*tC.J:oTE D F 7 8 "C*Bf*B3 tlS WDM 
[0 2 2 3] 

5 3 T'^^^tlfe3 I 6A'7-(D^^V^^©WDM^^:^M■^^i, V 
AT 5 9 JCltffiSnS. VAT5 9I1 -e®****: V ATSM&EMfc 7 0 IC <fc o 

VAT 5 9 T*, JtA^-SrW^StlfeWDM^^-fg-^tt, DC6 0fCAft£ 

[0 2 2 4] 

DC6 0 5:|fffi§nfeWDM^if(t 9 8 iZAMZn&o z\ 



2000-3041403 
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V>%7 4 9 8 E D F 7 8 tf)#J#M:BI4# £^¥StC-t 5#J#^Kfc#!T* 

9 9 iZAMZftZ. 
[0 2 2 5] 

A^7 9 9f^f)tlt-^©WDM^M^H P D 6 1 IZAMZft. 3fc 

<b $ ft tz. 2 $£&«c W D Mjmytm^ <D& A > K © ft A ? - £ ^§ ^ £ „ 
[0 2 2 6] 

omftznm-tZo m.mmmm^3 8&, MMfj#ms&t%(DROM5 1 (c#«$ 

^e^S^^tifm^tl-SC- b a n dOWDM^f^^y-Oagi?: 
[0 2 2 7] 

%&Mfflffim$&3 8 ROM 7 4 izWmZftZZKDgmmt VAT|ggfr|I!i&7 
OcDMHl^lii^'^ rtf>B^f»&VATiggfr[IJi&7 OOffJfHtKl^mU 
D/A 7 2 lcr©ftJM£ffi;frir-£ 0 D/A7 2&, fUM^f-f ^'^MA^ 

aHHt* 7 1 tt, D/A 7 2^f,0ffi*tPD 6 7 frf, <Z)«^£ jgfctti (13 1 1 

£VATiggfr®!&7 oicm^t^o vat«8s&is»7 o £©8tiH&7i#& 

®{HAiCj:oTVAT5 9 ©aSSi&SHS^* £ fciC J: »; 3<Z>cp$Hgg^ "bfif ffi 
3*15 C- band ©WDM^SMf ©3t^!7- feftlflUBJCiBfi-f <&. 
[0 2 2 8] 

lit, GS-EDFA34H ±a*© E D F 7 8 &SK©x^/bT^ A5c^5: 
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1 1-228545 

#|5 8, 7 1 ©fftS:5££<J: ROM 7 4 ©p^te, L - b a n d0WDM^)t 
-*§• CD ^§-£SCltr 

*£, 01 4 $rMv>T^^ififiI^g©^JCo^T#«Ebfc^, 013C2 
^S^WDM^^-^SI'fSSiBlCfel'tS EDFA23fej:tfGS-EDFA 

[0 2 2 9] 

MW&<Dttl&}0&&tl** WDMA^72 l-2^e>*fmS4XSC- b a n d ©WD 
Mjj&ybfgmtVf DM jtj 7? 3 1 3^&#fflStl*C- b a nd®WDMMI 
#lC*fJ&U WDM73^9 2 l-3j&»e>|tffiS*l.5 L- b a n dOWDMMf 
fttWDM*^7 3 1 **e>»ffiStlSL-b a n d ©WDM^^-^C^f 
-€-L/T, E D F A 2 3 &E F D A 3 3 IC^fJSU GS-EDFA24H G 
S - E D F A 3 4 (C#fjGS-r£o WDM# :7°9 2 5 ttWDM* 3 5 (C 

*t/EU *^7 2 7-2, 2 7-3IW7"7 3 7-2, 3 7-3CMU ftA?-*- 
#2 6-2, 2 6-3te3£/\°r7-* 3 6-2, 3 6 -3JC*fj£f£ = 
[0 2 3 0] 

(*»Wi:«3©|gJfi^J»i:'©*fiSB§«) 

^/«m#®tt*y^ 9 6-2, 9 6-3£X>^ h;i/7^-fif 9 7-2, 9 7-3{C#f 
J&U :7°V i>77 ^*7fcte^£J*#«t±3fr©-3£jSfflS2 0-s+l~2 0-s+t+u£ 
V A T 9 0-1—9 0-t+uh VAT|gl*iaii^9 1-1-9 1 -t+ut. V A 9 
4 ilWDM^j7°7 2 1-2, 2 1-3^77^92-2, 9 2 -3t h ;i/7 -J- 9 -f 

if 9 3 -2, 9 3-3{C*f£fcU ^ifiPI^ISli E D F A 2 3 £ «fc t>*G S - E D F A 2 

9 2 5 tC*fJ&-f£„ 
[0 2 3 1 ] 

Mfc£3 l (ctH«©#§0^ii^3©^^i:<Z)*f^M^^oVNTli, 7fcte#£ 
^^■ISli3 l fc'f&#^JE!&§P 2 0 -s+l~ 2 0 -s+t+u£ V A T 9 0 -1— 9 0 -t+ui: VAT 
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#5£ 11 — 228545 

MMm&V 1-1~9 l-t+ui:VAT«tf«riaB|9 4 £WDM#y^2 1-2, 2 1-3 
^^^79 2-2, 9 VfrT-T^J if 9 3-2, 9 3-3JC*N£U 3£*f 

ffi#®«:E D F A 2 3£J:t>*GS-EDFA24 fC*fJSL, ^ifipI^Jgte E D F 
A 2 3£J:t>*GS-EDFA2 4lC*f/&t-£, J 
[0 2 3 2] 

[0 2 3 3] 

2 Bkg*$«W D M#5£3fe##gteiB« & Itffi 3 tl fc 2 ^ WW D Mttft 

ipgfpm^tl, WDM#^#te#g'fg£SttK:AtfS*lS,, 

WDM^^-^ttftJC^TC- ban d <£> WD M#5£ ft 

, fflfflm^- zm-mKfcm-rz mmmmzmm 1x2 ww DMMtti 

SDH (synchronous digital hierarchy ) (£>-fe ^ */ 3 — A 
/\y K (section over head ) (DftM&rfj ir # i/ 3 >3f — 

>y Fit SDHfCfcV^T, fii^fiNR, & if tf>* >y h V - 9 S 

[0 2 3 4] 

VATHSf»HI»9 4 ti, rcDffM^^^, C-bandfflWDMKM^ 
©^^OftlCSNRT'SSMf ^IlllitS. fit, VAT$JM94tt 

, z0m&(DSNRiztez£?iz&ybm^izttjfo-tz>v ATmrnmrns 1-1-9 

l-tlCf§-^£ffi;frU #VAT9 0-1—9 O-tO^IilWtS, 
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#5£ i 1 — 228545 

[0 2 3 5 ] 

#VAT 9 0-l~9 0-UZ£^Tyb^V-$:mM-£nfc&ybm j %lZ. WDMjj 
Z^y 5 1 -2JC«fcoTlR*#MS*l, 9 2 -2(C *l£ „ ^COC - ban 

d0WDM2f5*S3fe##(B— fflStt, #:7°^9 2-2T'#H££*lTX^ Wl/T^-f 
If 9 3-2 IC At* 2*1, ^tf>*^* h;i/#fHHJ3*l*o h;i/T^-f-*f9 3 

-2l±, £©tfMilg*&VATffl»ISR|9 4 Kffi^S. 
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